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i.0 INTRODUCTION

The .5, Environmental Protection

. Agency {(EPA), Region %2, under
the authority of ‘*he mumpr_t—‘neublve Environmental Response,
Compensation, and Liability Act of 1980 {CERCLA) and the Superiund
amendments and Reauthorization Act of 1986 (2ARR) has bLasked the
Navajo Superfund Program {(NSP) to develop & Site Inspection {S8I)
Report for the Nanabah Vandever (NV) abandoned uranium/vanadium
mine gite Lln Haystack, thiniey County, New Mexico. The NV site has
been combined with the adijacent Brown Vandever gBV} mine gite but

i Lhe
is wvaluated separately in this rceport.

The NV min tte was identified as a potential hazardous waste gite
and &—‘nter" uto the Comprehensive Bnvironmental Response, Compei-
gation, Ll ablllty Information System {CERCLIS) in March 1990,

EPA ified of the uit& by NSP. A Preliminary Assessment (PA)
was per med by NSP in June 1%90. The purpose of the PA was Lo re-
View i information on the site and itz environs, Lo assess
the (5} posed to public health, welfare, or the - ironment,
and t jetermine if further ianvestigation under CERCLA was war~
rente ’ vecomnended further investigation of the NV gite Lo
mor e stely evaluate the site using EPA's Hazard Ranking System
{HRS) ria. The HRS assesses the relative bthreat assoclated
with or uuteutial releases of hazardous substances from the
site i85 the primary wethod of determining eligibility for
plac EPA'= Natiunal Prijrities List (NPL). The NPL identi-
fies xt which EPA SOOI t i P OT tions.
Subsgseguent vesponse action he EPA
Region 2 Emerdgency Respon inent
hazards posed by the site joint

westidation perforimed I

LI

Pragsently on the NV site, there is documented scil contamination
with & potential for air wigration [1]. The sources of contamina-
unrecl i diUdbthH mine tailings and i

‘erio:‘b {DOIY Bureau of Land
vajo Enviroanmental Protection
many wnreclaimed Haystack area
g}ueau GO presic 8

A I



& recomnend of
radicactive mine
metal contam
& geochemical and

Suil szampiles did

.
1-2




2.0 BITE DESCRIPTION

Ct s1sts abandoned uranium/vanadium mines in £as
County, NM €SE1/A 8El/4. Bec¢.13 and NE1/4, NEl1/4, Sec.

R11W, NM Meridian: Lat.: 3590'47" N, Long.: 107“37'0"

site is adjacent to Haystack Butte on grazing land 4

t NM (Fig.1}. The NV PA assessed both the 1/4

174 section olaim in

by the Department of

3 . site, and the nearby
2zideri :uluup min er Uranium Mine site
{ NND98346%891) which rwelamation. The NV
claim i3 on indian Allotment land where Dﬂi'w Bureau of Indiaun
Affairs (BIA)} has L’PLvdblV!: ower over the land, and the Navaijo
Tribe has no consent DOE's ¢laim was withdrawn E£rom the
wublic domain wunder d Order 964 for use Ly the ARtomic
Enerdy Commission, & r of DOE.
2.2 Bite Description.
nly the NV «.;:Iaim ur:c,e‘iv ERES reclamation, per formed on

= [
-] i : 3 I S,
of an open-pit mine and ab

pit t mine
tailings {2; i pen-
cul wining the
DOE wlaim 1} ings
wmaterial [2 the
open-pit i seeded
{1]. Regide Bee
Appendix A
2.3 Operational
The NV claim operated through T Iwases administered by the
BIA [2]. Operators and operation periods included: Glen Williams
{1952~54); santa Fe Uranium {1955-56); Santa Fe Uldulunldnd Federal
Uranium Corp. {1955): and, Federal Uranium Corp, {(1956-57)[{61. Once
operations c¢eased in 1957, the NV properly was relinguished to the
allotment owner. DOE's NM-—B== L1 was firp upc—;rated by the
Haystack Mountain Developm ext by Taodilto
Explora and Developmen t esently, Todilto
BEp. arl ev. Corp. 2till the DOE portion
of Bec. 13 [117.

Faal e
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claim
and T
iarge
uraniu
aff-gi
claim,
ceased,
preven

vugh & site assessment cooperative agreement with EPA con-
PR for the NV site. Follow ew of the NV PA, EPA
te ded the aite for 8I. The Ager . Toxic Substances and
Disea Regigtry {(ATSDR) issued & hea visory for the Bluewater
Urani Mine gsite based on the g of wuranium-containing
tadivcactive i stes, areas poter contaminated with heavy
metal and many physical hazards was notified by ATEDR
on bthe potential hazards and procec to collect site data and
1y IV L] V-NV zsites. On

k1
is under th

af the NV
the DOE <laim was
ot contacted,

the BIA {(DOI) and
by I , EPA and HNSP met

paties in an

M

Ve e Lands

aew d Mine Lands
nd {IHS)

For the HS Claim: DOE
Todilto Exploration & Development Corp.

i_.l -
T
(o
E,
lud

EPA cart r sgponse actions on the NV olaim
identified potential respousible parties (BIA/DO
wholly or partially e cleai fort

Lo Lranspir f1e i i

actions on

mine lessee,

L 2 =
L2732




2.8 INVESTIGATIVE ACTIVITIES

No previous sampling has azpparently occeurred. N8P obtained elevabted
gamma radiation levels at downwind and downgradient areas of the
site during the PA iuvestigatiun and pre-~regponse action period.

3.

on eclamation eanviron-
ment sites. In the post-
Eecl llected 4 composite
so1l and Radium 226) from
the

2 Bvent. EPA's pre-

is
soil, air, surface
9. R . I 1

¥ ye i i
water and Jgroundwater i
PP, . IR W, SRSV, § - P . O .
radioacitivity Lo characvieri
nation agssociated witl
impacts associated wi
physical hazards [11.

e T U SR I L T

gL Cal scudles oo (9§ X -~

»

4

=
T

fmot
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s
e (R
O et futn
A=
S
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called £ -
E i aids ocigted with the gi i
soil ‘ ailings and a ared Wi
on-si ter samples, if preseant; an of
ground 1ls and s thy house taps and
watert ivzed for radivcactivity (u um
isotor vy metal concentrations [107]. 3
depict ions., Table 2-1 has sample lc &.
3 =
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Table 3-1
SAMPLE LOCATION AND RATIONALE

Soil
Soil

]
]

i
et

43
)
fmte

iwate

Cu

.
s Oull

l“"

oundwater

i“ﬁ

{31
Sroundwater

Groundwatetr

ndwater

=
o}
o

roundwater
Groundwater

Groundwater

1A Station 20 {(DOE)} Constituent Concentration
Flat Elevated Area of Bource Matenial

iD Station 20 {DOE) 12 Duplicate {(DA/Q)

D Station 20 {DOE) LA Bpike {QA/QC)

iD Stativn 20 (DOE) 1A 8Spike Dup. {(OB/QC}
25 Btation 22 {DOE) Constituent Concentration
Lower Plain of Bource Material

2 Station 23 {DOE) Off-site Contaminant
Drainage Ared Transport Downstream

4A Station 25 {(DOE} " "
Upper Drainage

Z1A Btation 30 {(DOE) " "
Drainage Area

SA Road tg BV Background Concentration

Wl Well 187T-522 " "

Win # " Duplicate {(OA/0C)

Wls " " Spike (QA/QC)

W1sD " " Bpike Duplicate {(QA/QC)

W2 Well 167T-5531 Off-site Contaminant

Transport Downgradient

W3 B. Vandever Tap " "

W4 PHS Waterline " "

W7 Preschool Well " "

Wa " " Re-Sample of W7




over the MCL |
ONLY" sign on El
5 rvesults of

radionuclide
anaiytical docu

The four -peclamation
the recl material and st yandom Hdukatuul
The zoil a {Total TUranium and Radium 226 &
reclamation 11y PdLCEU.mnV potential surface r:
Zard [3}. Nu %anplt the regulatory standard
ities per gram &QCi/@) wj_‘w:u'kgroun& pursuant to 40
192 [2]. Results of post-reclamation soil
analysis are as follows:
Sample ID raniumn Radium 226
B ﬁﬂn 7.0 pCi/g 3.
BV24 3.6 pCi/g 3.
i:}VZ-‘%(' 3.2 plifyg 2.9
V24D {(bkgrd) 0.55/0.64 pli/a 0.73/0.20 pCi/yg
* b 3 12 [N 1
Analyvezed ag a duplicate sample.
Overall, the pre-reclamation sampling analyvitical results revealed
hat latlon on bthe QV—N ites ¥ y ned t

y £l
iRadlum ) sspacial
: ] £




ot Metals Analyses

Elements
{Benchmarks in parenthesis}

agd Luuétian Al As Ba or Pb Mg
Soil Samples in md/kg
(x/n) (w/m) (w/n) (N/A) (N/A)} (N/A)
1A Station 20 {DOE) 4107 1.6 221 ND  17.9 2770
{Flat Elevated Area)
1D 1A Duplicate 3360 1.8 154 ND id.4 13860
1D 12300 NA 368 137 NA 4130
1D 13250 NA 108 139 NA 4540
I2 2120 0.8 56.2 ND 4.1 1300
A 1830 0.7 106 ND 4.1 2493
44 1240 3.5 76.4 ND 1.7 612
13A 3450 1.2 0.8 ND 3.0 1400
2A 3060 0.8 4330 ND 3.9 1480
Water Samples iun wg/L
{N/n) (0.85) (1.0) (0.05) (0.05) (N/A)
Wl Well #16T-522 ND 0.003 ND ND 0.002 11.7
{Livestock Use;)
W2 Well #16T-551 0.042 ND ND ND 0.013 2.08
{PWS Well)
W3 B. Vandever Tap ND ND 0.03 ND ND 1L.76
W4 PWS Waterline ND ND 0.03 ND ND ND
W7 ?re&uhcai Heilr 1.06 ND ND ND 0.0086 L
{Livestock Use]}
N/A: Renchmark not available.
ND: Not detectable. NA: Not Appiicable

3-4



1lieQ
Elements
Sample HNo {Benchmarks in Parenthesis)
and Locat 'or Mn Mo Se B i v
Boil SBamples in ma/kKg

(N/n) (N/B) (N/A) (N/A) ({N/A) ({(N/A)
1A 2tation 20 260 ND 0.9 150 26.0 474
1D 1A Duplicate 250 ND 1.5 180 2.0 465
1D 1A Epike 453 ig4 NA NA 132 7328
1D 1A Bpike Dup. 461 150 NA NA 97 791
28 Station 22 146 ND 0.2 162 20.0 105
3A Station 27 151 ND <0.2 103 15.0 5%.4
432 Station 25 142 ND 0.2 24.3 10.8 8.28
134 Station 30 jo9 ND 0.3 23.0 8.9 7.59
3B Road to BV 2580 ND 0,2 35,1 z25.1 6,07

{ BRGRD)
Water Bamples in wy/L

€0.05) {0.1)% (0.01) (nN/A)} (N/A) (N/RD)
Wl Well #167-522 0.1063 0.052 <G.002 11.:2 ND ND
W2 Well #16T-551 ND ND ND ND ND ND
W3 BV Tap ND ND ND 0,12 ND ND
Wd PHS Waterline HD ND ND 2.55 ND ND
W7 Presch., Well 0.02 ND ND 0.12 ND .22

N/A: Benchmark

ND: Not detectable
£ -
£

1
NA: Not Applicable.
z: Benchmark R

192.02¢(a3{(2) Table 1

L2

-5




Table 3-3. Results of Radiomeiric Analyses
isotopes
Sample No. U-233/234 J-235 T-238 Ra-226 Ra-228
and Location {Benchmarks in Parenthesis)

Soil Bamples in pCifg
(N/A) (N/RB) (N/R) (5.0)"  (n/B)

13.0 250.0 200.90 1.0

S (%
e
e
<
et
e

2A Btation 22 {DOE) 25.0 1.0 25.0 34,0 0.0
{Lower Plain)

3A SBtation 22 {DOE)} 21.0 5.8 20.0 24.0 0.0
{Drainage Area)

LEA)
1%
<
)
.
3
L
e
~3
()
L)

1838 Station 30 {(DOE) 0.7 00.1 0.8 0.8 1.0
{Drainage Area)
9A Road to BV (BKGRD) 0.6 13.0 000.7 00.8 0.9

Water Samples in pCi/fL

bogs {-234/238 = 30) {Ra-226/228 = 5.0)
i%.,n @ ’ 6
Wl Well #ieT-5227 2.0 Q0.3 0.4 0.8 2.0
{Livestock Use}
W2 Well #16T-551 0.5 00.0 0.0 o0.2 0.0
{PWS Well)
W3 BV Tap 2.1 1.0 0.8 a0,z 0.0
W4 PWS Waterline 1.4 Q0.5 0.5 0.1 Q.90
Up Dip 1.8
W7 Preschool Well 130.0 3.0 T4.0 1.0 22.0
{Livestock Use])
Fross Alpha
{15.0)
W8 He-Sample of W7 15.5 .0 0.3

A: Benchmark not available.
/

- o . -

F [ ot




4.9 HRS FACTORS

HRS i & scoring system used to assess the relative threat
ciated with act r potential ireleases of hazardous sub-
ces from gites. the principal mechanism EPA usesg to place
g wn the HNPL. 5 evaluated the following HRS factors
tive Lo the NV s though the NV site was assessed (scored)
ther with the BV

PR

4.1 Bources of Contamination

Prior to the NV oiaim
mine tal s of emlt& \inn
claim's adlit and tai
nnation. suspected
posed of wﬁiéh mige
acvtive t
estima

52,600

58.270

potent

tion he

the south-

@#rn oh do 11¢ province
fi21. no Basin and
on the 12; Fi raphy con-
sists of feet of cons rocks

#loping 3 "au Juan ted intru-
give and the Mt. eld [127.

|
i

The site ery fine-
to mediu 88y f[121.
Mineable SBubsequent
descendi: n with the
basal 8h iorieta 82
[12]. De Sonsela 838
uf the Th & 88 [137.
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2 Gr at E i «11s
near the NV site show no ¢ontamination [10]. The Pre-school well
has & gross alpha level just above the MCL; however, it is
difficult to attribute the increased gross alpha level to tLhe NV
site. This also indicates the declines and ezploratory drillholes
are not efficient conduits for groundwater contaminant midgration,
predominantly due to poor cunductivity of the Todilto L8. With this
in mind, there iz apparently very little potential for contaminant
migration from the NV site to area groundwater.

4.3 Surface Water Pathway

4.3.1 Hydrolodic Setting. NV

minor drainages before all spill

DOE «laim's mine [5]. From Lhe I

over & mile before bterminating

i57. The NV site physical smoil

suils dominated by Torriorthent

outcrops [147. Thes N

derived from B8, sh oy
ently sloping and u ing

and rolling ridges { ges
from sandy loam to he heg
FTl4]l. The 2-vear, 24 2 i -1 .4

inches [21. The site tation is about minus 44
incheg [2]1. The site floodplain but the area

is prone Lo severe t flooding [27.

4.2.2 Burface Water T in takes,
irridation, industrial, &S water

within the entire S-mile 5] wvcated

about 250 vards dowr : piles

next to the =phemer K drink

acceumulated gsurface 1ds ughout
the drainage y > ] ere apparently i abitat
for federally designated threatened or endange wWwithin
the Jdowndrainade area of concern [21.

4 Pathway Conclusion. The only significant
i tock consumption of ponded surface water. The

al a downdrainage #£oil sample indicates some




Degpite
human 3

= 3

claim req amtrration

from ai gs [1.21.

tailings

elevated

e solils,

ntgen per

our utable Lo

the tailings [1] transport

of radivcactive p natdre of

the tailings mat semL-arid,
windy <¢limate of

froet oy ek

o
o

4,4 o £

about s Compy £ & ‘ 5U Z pe ©

resid 00 feet s e tion, signified by

o 1 11 uR/hr}. There

miles of the =zite

f the site [1,2].

en aoften play the NV site [27. ivestock are known to

rasz throughout the site [21] te no b oL

sadangered gpecies known to in atreas that were
contaminated [(2].
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SUMMARY

The Nanabah Vandever (NV) abandoned uranium/vanadium mines site is
4 miles i Ll & t B v County,
next NE1l/4,

Sed. tion 132

conta Baection

24 20 1952-57

i 31 i r orpoca-

tion. The DOE srazted during 1958-61 Ly the Haystack

Mountain Development K ation and during 1%75-81 by the Todilto

Exploration aud Development Corporation, who still holds an active

iease to the DOE wlaim. No Lormal gec o gr EY= stitu-
ted afiter mining on the ¥V 3£ ¢ laim.

istory, ore with iansufficient

n-site. An estimated total

ailings was reclamated by EPA

vards of unreclamated mine

T} tailings material is a

issions of gamma radiation,

radon-£lux. Hine tailings

surface runouif. Particuiate

Lles ent EPA

: ciated

w T
r

a@

-

mines
Vande:

Documented r=lease to surface goils fov the DOE ¢laim;
© High waste guantity for the DOE claim;
. Low potential for a documented to groundwater,
aiv, and soil;
o
0

] egated bobth ain observed release
il and & high waste guantity ou the NV <laim.

themp

o,
L

=
R




7.0 EPA RECOMMENDATIONS

hged

i.S5. EFA

SRV I W 4

Init

&

No Further Remedial Action Planned Under TERCLA

Higher-Priority LSI under CERCLA

Lower-Priority LI under CERCLA

Defer to Other Authority
{2.g., RCRA, TSCA, NRC)

Post — ER. Achon  aadeed=n
haol_ et vrmonBent
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FIELD PHOTOGRAPH LOG SHEET

DESCRIPTION:

"A" is seclamalted NV _Claim in Sec. 24. "B" is uureclamated DOE
Claim NM-B-1 (Todilto Exp. & Dev. Corp.) in Swu. 13. "c" is pre-
viously reclamated DOE Claim in Sec. 13. Arrow in foreground vuints
to open ventilation and bore holes in Sec. 13. Homes can be seey
Just left of "B" past the sandstone outcrop. The road in

ﬂ-

the
background goes right to Prewitt, NM. —

DATE: Nov, 91

TIME: 12:45 pM .
DIRECTION:
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v s " REQION IX

75 Hawthorne Street
San Francisco, Cs. 94105-3901

December 23, 1991

MEMORANDUM
SUBJECT: Post Removal Soil Data, Bluewater Uranium Mine Sites

FROM: Robert Bornstein fas
Federal On-Scene~Coordinator

TO: Bluewater Interagency Committee

Enclosed for your review are the post removal soil sampling
data collected at the Bluewater Uranium Mine Sites. During the
week of September 15, 1991, ten composite samples were collected
from the Bluewater Uranium Mine Sites. The composite samples
were analyzed for Uranium isotopes and Radium 226 at the USEPA
National Air and Radiation Environmental Lab located in
Montgomery, Alabama.

BROWN-VANDEVER~-NANABAH: Section 24, Ti13N, R11W

In order to collect the composite samples, the reclamated
zone was subdivided into three areas'fBV24A BV24BLMB¥2$C.} Using
a 45'X 50' grid (total 45 samples per ‘Section), samplers s col-
lected five tablespoon surface samples along the grid and placed
them into a mixing bucket. After completing the sampling, the
bucket was thoroughly mixed and a composite sample of one
kilogram was collected and transferred into a zip lock bag. A
background composite sample, BV24D, was collected by selecting 45
random samples from undisturbed portions of Section 24. See
figure A.

BROWN-VANDEVER: Section 18, T13N, R10W

Two samples were collected within Section 18. A total of 45
samples were collected within the reclamated area. These samples
were well mixed and a 1 Kg composit sample was drawn (BV18A).

In addition, a random composite background sample was collected
along the perimeter of the reclamated area in undisturbed areas
(BVisB). See figure B.

DPESIDERIO MINE SITE: BSection 26, T 13N, R 10W

The Desiderio Mine Site area was subdivided into three equal
sections. A 45'X 100'grid (total of 45 samples per section) was
used to collect five tablespoon surface samples. The samples
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were placed into.nixing bucket and a 1 Kg onsite sample was
withdrawn. A random composite background sample was collected
from non-disturbed areas around Section 26. See figure C.

DISCUSSION

The soil sampling data reveals that the reclamation action
has successfully reduced any potential surface radiological
hazard at these sites. The data shows that background conditions
within the mine sites are not significantly lower than those
detected within the reclamated areas. No sample exceeded the
regulatory standard of 5 pCi/g over background pursuant to 40 CFR
Section 192.

In general, the Radium 226 levels recorded within the
reclamated zones are not uncommon to the natural Radium 226 con-
centrations detected within the Grants Mining District. Back-
ground Radium 226 concentrations in Milan, New Mexico
(approximately 15 miles SE of th? ?ites) have been reported by
the Office of Radiation Programs toc be as high as 6.2 pCi/g.
Background concentrations of Radium 226 of 2.2 pCi/g and 3.3
pCl/g were detected outside of San Mateo, New Mexico and within
unmined areas of Ambrosia Lake.

Attached for your review is a copy of the Risk Assessment
data generated by Steve Dean, Office of Air and Radiation, using
sample BV24A. This sample was selected since it recorded the
highest uranium and radium 226 content. The Assessment took into
account all four possible pathways from soil exposure; ingestion,
particulate inhalation, volatiles, and external gamma. The ex-
posure scenario of eight (8) hours per day, 50 weeks per year for
one year was used. Based on this scenario and a sample con-
centration of total uranium at 7.0 pCi/g and Radium 226 at 3.7
pCi/g (these samples include their respective background), the
combined total rlsk from both metals for this sample is 3.0 in 10
million (3.0 X 10 ). Using a Superfund residence scenario of
thirty years, the tgtal risk factor is 9 in 1 million excess can-
cer risk (9.0 X 10

Overall, the risk factor for the other samples are well
below these figures. This risk calculation is a worst case
scenario using the highest sample data. Risk a?i ciated with the
natural conditions documented in the OAR Report are also
within the same risk factor or greager than those calculated for
the BV24A sample. EPA uses the 10 risk value as a “point of
departure" when selecting clean-up levels for National Priorities
List Sites (40 CFR Section 300.430).

1 "Report of Ambient Outdoor Radon and Indoor Radon Progeny Con-
centrations During November 1975 At Selected lLocations in the
Grants Mineral Belt, New Mexico," Office of Radiation Programs,
Las Vegas, NV., June 1976, Report # OAR/ILV-76-4: USDC NTIS PB-
258-257.



CONCLUSIONS

In conclusion, the reclamation action undertaken by EPA has
significantly reduced the radiological hazards associated with
the mining wastes at the Bluewater Uranium Mine Sites. Both
gamma radiation and radionuclide concentrations at the sites have
been reduced to "natural® or background conditions. As docu-
mented in the OAR report referenced above, it is not uncommon to
find natural Radium 226 readings higher within the Grants Mining
District than those detected within our samples. The EPA
response team to Bluewater believes that these sites no longer
pose any immediate health hazard to the local public or wildlife.
As a safeguard, further radiological testing and monitoring
should be performed prior to any residential structures being
constructed on the Sites.

If you have any questions or concerns, please contact me at
415-744-2298 (FTS 484-2298).
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{M g, UNITED STATES ENVIRONMENTAL PROTECTION AGENCY .
e REGION IX
75 Hawthorne Street
San Francisco, Ca. 94105-3901

December 20, 1991

MEMORANDUM

SUBJECT: Bluewater Uranium Mine Site Soil Samples Data

FROM:  Steve M. Dean %rJ
Environmental Scientist, (A-1-1)

TO: Robert Bornstein
Environmental Scientist, (H-8-3)

Listed below are the total uranium and radium 226 results for the 10 composite soil samples
collected from the Bluewater Uranium Mine Site. The values listed are in picoCuries per
gram (pCi/g) for dry weight of soil:

SAMPLE 1D Total Uranium Radium 226
BV24A 7.0 3.7
BV24B 3.6 3.2
BV24C 32 29
BV24D (Background) 0.55/0.64* 0.73/0.90*
BV18A 15 0.94
BV18B (Background) 0.97 0.93
DES!1 29 1.8
DES2 35 3.6
DES3 23 1.7
DES4 (Background) 2.2 24

* Analysed twice as a duplicate sample.

Since Sample BV24A was the highest in uranium and radium 226, I used its concentrations
to perform a soil exposure risk assessment using Superfund's Risk Assessment Guidance,
Human Health Evaluation Manual Part B. This assessment took into account all four
possible pathways from soil exposure; ingestion, particulate inhalation, volatiles, and external
gamma. [ also used an exposure scenario of 8 hours per day, 50 weeks per year for one
year. Based on the above concentrations and this scenario, the total risk for uranium is 1.6
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in 10 million and total risk for radium 226 is 1.4 in 10 million. Combined total risk from

both metals at this location, (BV24A), is 3.0 in 10 million.

I hope this information is useful to you, if you have any questions or need any further
assistance please contact me at X4-1049. Thank you.

Attachments

cc: Mike Bandrowski, (A-1-1)



RADIONUCLIDE RISK ASSESSMENT
in CONTAMINATED SOIL

 RADIONUCLIDE OF CONCERN? wl SAmdte Bvay A.

ENTER THE INGESTIOH SLOPE FACTOR? 1.4E-10

NOW ENTER THE INHALATIOWN SLOPE FACTOR? 2.7E-8
ENTER THE EXTERNAL EXPOSURE SLOPE FACTOR? 5.7E-14
ENTER RADIONUCLIDE CONCENTRATION (in pCi/gram)? 3.385
NUMBER OF HOURS PER DAY OF EXPOSURE? 8

ENTER NUMBER OF WEEKS PER YEAR OF EXPOSURE? 50
ENTER NUMBER OF YEARS OF EXPOSURE? 1

INGESTION RISK = 4.730863E-12

VOLATILE RISK = 1.892345E-27

PARTICULATES RISK = 3.639125E-14

EXTERNAL EXPOSURE RISK = 1.804036E-08

TOTAL RISK = 1.804513E-08

PRESS S FOR RECALCULATING THE SAME RADIONUCLIDE?

1LIST 2RUN 3LOADY 4SAVEY"™ 5CONT 6,"LPT1 7TRON 8TROFF 9KEY OSCREEN
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RADIONUCLIDE RISK ASSESSMENT
in CONTAMINATED SOIL

RADIONUCLIDE OF CONCERN? U235 OAmLE BVL4A,

ENTER THE INGESTION SLOPE FACTOR? 1.3E-10

NOW ENTER THE INHALATION SLOPE FACTOR? 2.5E-8
ENTER THE EXTERNAL EXPOSURE SLOPE FACTOR? 9.6E-12
ENTER RADIONUCLIDE CONCENTRATION (in pCi/gram)? .1388
NUMBER OF HOURS PER DAY OF EXPOSURE? 8

ENTER NUMBER OF WEEKS PER YEAR OF EXPOSURE? 50
ENTER NUMBER OF YEARS OF EXPOSURE? 1

INGESTION RISK = 3.267138E~-11

VOLATILE RISK = 1.306855E-26

PARTICULATES RISK = 2.513183E-13

EXTERNAL EXPOSURE RISK = 1.245869E-07

TOTAL RISK = 1.246198E-07

PRESS S FOR RECALCULATING THE SAME RADIONUCLIDE?

1LIST 2RUN 3LOAD" 4SAVE" 5CONT 6,“"LPT1 7TRON 8TROFF SKEY OSCREEN
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RADIONUCLIDE RISK ASSESSMENT
in CONTAMINATED SOIL

RADIONUCLIDE OF CONCERN? U238 SAwILE Bv 7—4’ A.

ENTER THE INGESTION SLOPE FACTOR? 1.3E-10
NOW ENTER THE INHALATION SLOPE FACTOR? 2.4E-8
ENTER THE EXTERNAL EXPOSURE SLOPE FACTOR? 4.6E-14
ENTER RADIONUCLIDE CONCENTRATION (in pCi/gram)? 3.524
NUMBER OF HOURS PER DAY OF EXPOSURE? 8

ENTER NUMBER OF WEEKS PER YEAR OF EXPOSURE? 50
ENTER NUMBER OF YEARS OF EXPOSURE? 1

INGESTION RISK = 3.974666E-12

VOLATILE RISK = 1.589866E-27

PARTICULATES RISK = 3.057435E-14

EXTERNAL EXPOSURE RISK = 1.515672E-08

TOTAL RISK = 1.516073E-08

PRESS S FOR RECALCULATING THE SAME RADIONUCLIDE?

" 1LIST 2RUN 3LOAD"™ 4SAVE" GSCONT 6,"LPT1 7TRON 8TROFF 9KEY OSCREEN



RADIONUCLIDE RISK ASSESSMENT
in CONTAMINATED SOIL

RADIONUCLIDE OF CONCERN? RA226 ShLe BVL4A

ENTER THE INGESTIONM SLOPE FACTOR? 1.2e-10

NOW ENTER THE INHALATION SLOPE FACTOR? 3e-9
ENTER THE EXTERNAL EXPOSURE SLOPE FACTOR? 4.2e-13
ENTER RADIONUCLIDE CONCENTRATION (in pCi/gram)? 3.7
NUMBER OF HOURS PER DAY OF EXPOSURE? 8

ENTER NUMBER OF WEEKS PER YEAR OF EXPOSURE? 50
ENTER NUMBER OF YEARS OF EXPOSURE? 1

INGESTION RISK = 3.810288E-11

VOLATILE RISK = 1.524116E-26

PARTICULATES RISK = 2.9309%1E-13

EXTERNAL EXPOSURE RISK = 1.45299E-07

TOTAL RISK = 1.453374E-07

PRESS S FOR RECALCULATING THE SAME RADIONUCLIDE?

1LIST 2RUN 3LOAD" 4SAVEY" S5CONT 6,"LPT1 7TRON

8TROFF S9KEY

OSCREEN
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Sarple Id: ROB 91,.,07507
Counting system A8 {| = Shelf A
Date, Time counted 11727798 143108
Type Analysis U prep by AS
Length of count 1000,0 Min
Detector efficiency 0.2113

Sanple gize 0.5204 GASH
‘ractor # 1 00,9370 GWET
ractor % 2 60,9820 GDRY

Gross cntst Ysotope  Bko PC1/GASH
0-234 884. 60 3.447E+°°
Ua235 36, 0. $,413E»01
0'239 917. 39 3.5883*00

“ToiM-U 2.1

Gross ¢nts: Isotope Bkao PCL/GWET
U234 e84, 6. 3,230E+00
Ue235 36, (R 1.,324K=01
U~238 917, 3, 3,362E+00

, “ToRt- U 6

Gross cnts! Isotope Rkqg PC1/GDRY
U=234 884, 6o 3.38%E+00
U'235 36. O 1.3883‘01
u'238 s g‘?o 30 3.5243*00

ToTRLUW 10

REEEFXER

12/11/1891 14:22 .FI NAREL MONT. RLA.

1‘.. 228 3454 P.02

*¥¢ MANUAL Uranium Calculations fromn Program ASu 5%

This listing was created 12/03/91 at 08325 by CRIKNG,

BUA

prep Date
Bxg Date
Eff Date
8td Date

MDA

5,333K=02
1,064K=02
4,228E-02

MDA
5.535E~02

1.0643'02
4.226?‘02

MDA

5.535K=02
1.,064E~02
4,226E=02

11/726/91%
11722791
12719790
10/09/51

2 .8igma error

in % Absolute
'131,34% 3.909E=(Y
34,55% 4,883EmD2
11,25% 4,035E=014
2 Sigma ergor
in & Absolute
11,34% 3.662E=01
34,55% 4,575Ew02
11.25% 3.781F=04
2 8igms error
in & Absolute
13.,34% 3,838E=01
34,55%5% 4,795E=02
11,25% 3.,963E=0}

BRERE R F KK I E TSk R A KRR E Rk R R KR KRR R KRR A R R KRR X R AR AR RS

Recalecvlatead and written To Datahase
SRR R R R KR R R Rk AR R R KRN F AR N A AR R A AR AR KA SRR KX

¥XkEEREX



" Sample Ids

12/1171851 14:23

. A NOREL MONT. ALA.
- *e@ MANUAL Uranium cucu‘ent from Prodram AsSu &%2¥

‘Il.’zzazyﬁm P.@3

This 1isting was credted 12/03/51 at 08326 by CRIKNG,

R9S 91.07508

Counting system - AS 2 « Shelf A

Date, Time counted 11727791 14205
Tybe Analysis Ut prep by A5
" Length 0f count 1000.,0 min
Detector efticiency ©€,.206
Sasnmple size 00,5025 GASH
Fector ¢ 1 0.9430 GUWET
Factor ¢ 2 0,9540 GDRY
Gross cntst sotope Rkaq PCI/GASH
0'23‘ 42‘. S, 1,878E+00
00235 170 IQ 7.'75E'°2
Ue238 406, 6, 1,803E400
oLl 3.€
Gross entss lsotope Bryg PC1/GWET
Uw234 424, 8, 1,7728+00
U235 170 1. 6:7662‘02
Ue238 406, 4, 1.700E+00 -
. ~“ovald 3.5
Gross cntst lsotope Bkq PCI/GCRY
Ue234¢ 424, 5, 1,792E+00
Ue238 17. 1. 6.,845E-02
Ue2139 406, 4. 1.720E400
TomLy 3.6

R FL %)

Prep Date 11726/93
Bkqg Date 31/22/%91
Etf Date 12/19/%0
Btd Date 10/709/%9%
¢ Bigma grrear
MDA in % Absolute
$.878E=02 13,63% 2.560E=04
3,300E-02 53.86% 3,884E=02
503358'02 13-76“ 204.25-01
2 Bigwa errer
MDA in % Absolute
S.878E=02 13,63% 2,414E=0}
3,300E=02 53,86% J.644E02
5.385E~02 13,76% 2:.3408=01
e Sigra error
MDA in gy Absolute
$,878E«02 13,63% 2.443E«0}
3. 300E=02 53,0568 3.686E=02
5.388Ee02 13,76% 2.367E=01}

hobbbbbhhabidl il iz it d il Y Iy L T T T T Sttt
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Recalculated and wWritten To Database
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S 12/11,1991 14323 NAREL MONT. ALA. .228 3454 P.04 .
. rar smneap vzanium ColcCulations from Proqram Asy #%¥

This 1isting was created 12/04/91 at 07346 by CRIKNG,
" Ssmple Idg R9S 91,07509 BVAY L
Counting syster - A5 § « Shelf A Prep Date 11/26/91%
Date, Time counted  13/02/91 14305 Bkg Date 11/22/9}
TYbe Analysis U prep by AS ELf Date 12/85/90
Length of count 1000.0 Min 8td Date 10/09/9%
Detector efficiency 0,243
Sample size 0.5170 GaSH
Factor ¢ § 0,9558 GWET
Factor s 2 0,9880 GNRY
: 2 Signa error
Gross cntst Isotope BKke PC1/GASH NDA in g Absolute
U=234 378, Se 1,566L400 5.,54%E~02 14,08% 2,194E=03}
V=235 19, 0, 8,043E=02 1.,147E=02 46,808 3. 764E=02 :
Us238 3785, . . 2 1,579E+00 3,931E=02 13.92% 2.197E=04
{ I“L\L 3'1' 2 8igra ercor
Gross cntgt Isotope Bk¢ PC1/GHET MDA in § Absaolute
Ue234 1?78, Se 1,497E+00 5.549E~02 14,01% 2,097E=014
Ue2386 19, C. T.688E=02 1.147E=02 46,80% 3,598K+-02
U=238 378, 2 1,509E+00 3,931E=02 13,92% 2.,100E=~D}
. oty 3 2 Sigma error
Gross entst Isotope Rka PCI/GDRY MDA in g Absolute
Ue234 378, S $.847E400 5,549E=02 14,088 2:.168Z=01
Ues2135 19, 0. 7.947£=02 1,147E=02 46,80% 3.719E=02
U«236 375. 2. 1.560E+00 3,931E=02 13.52% 2.,171E=01}
sy 32
KERERENREERE AN R AR NG R AR R AR E RS KRR PR R A AN SR RS SR AN AR R AR SRR PR R R E R RN AR RN
SRR Recalculated and written To Database EEERNEFS
SRR AR E A SRR RN R SR F AR R A KRRV S S AR E R AR AR RSN AR S SRR RE R AN SRR SRR AR
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Zu=36¢€L*9 se2'se Z0=38¢E0°'7 10=36399°2 ‘0 *IL 8t~
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12/11/719391

¢

. 14:24
crw mmbynal Uranium C‘lc

-This listing wes created 12/03/9%1 at 08:29 by CRIKNG,

FXEREEEE

" Sanple 1d: R9S 91,07510% Q{l&\-b
Counting system AS § «» Shelf 2 pred Date
Date, Tine counted 11727791 g4:10% Bka Date -
Type Analysis U prep by AS E2f Date
Length of ecount 1000.,0 Min S$td Date
Detector efticiency 0,206
Sample size 0.,5094 GASH
Factor ¢ § 0,9560 GWET
Factor ¢ 2 0,98600 GDRY
Gross ¢nts! Tsotope Bkaq PCl/GASH MDA

0-234 62. 7. 2.4&05"01 6.11‘2.02
Ue238 1, 0, 4,872E~03 =<MDA $,212E=02
Uan238 81, 1, 4,028£-0% 3.,291En02
TOMW 0,65
Gross cntst: Tsotope Bkqg PCI/GUWET MDA
Ue234 62, T¢ 2.35iE=01 6,714E=02
U¢235 . 1. o. ‘.2753'03 '(MDA $.212£-02
Ue238 93, | S 3,848E=014 3,.291E=D2
o oMY d.6T
Grosk cnts? Isotope Bka PC1/GDRY NDA
Uw235 1. 0. 4,3BIE=03 aCHNDA $,282E+02
Ua238 91, i, 3,9448E£=01 3,291E=02
U 0.64

ISEPA NAREL MONT. ALA. ;‘Il"zze:%sq .25
&ons from Proaram Asu &%

11/726/91
11/722/9¢
12719790
10/09/91

2 8igma error

in & Absclute
31.64% 7.781E«02
200,22% 8,954FE=03
23,30% $.377E=02
+ 2 Signra erref
in % Absolute
31.64%  7,4395E%02
200,22% 8,560E=03
23,30% 8,964E~02
2 Bigma error
in & Absoluyte
31,64% 7.626E=02
200,22% 8.,775E=03
23,30% 9,189F=02

2 Y R Y Ry R R R Rt It A R ST IT T IITIITIIrIY

Recalculated and written Toe Database
BERRREREB LR RN AN EE RN F ARG S PR AR R I F R AR R P E RN SRR SRR X RS SR RRERNXES LSS R E 4K
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12/11/193S1 14:25

U ®E¥ MANUAL Uranfup Calculs
- This listing was credted 12

R~ NAREL MONT. ALA.

ons fron Program Asy ss»
/04/91 at 07147 by CRIKNG,

ssmple fa: R93 91,0751 QYIRA

Counting system .. AS 2 « Shelsf a Prep Date

Date, Time counted 12/702/%1 14305 8k9 Date

TYPe Analysis U prep by as Ef£f Date

Langth of count 1000.0 uin 8td Date

Petector efffciency 0,206

sample gize 0,5130 GAsH

Factor ¢ 4 0.,9730 GWET

Fectoy ¢t 2 0,9988 GDRY

Gross ents: ITsotope Bxg PCIl/GASH NDA
Un235 1, 0o S.8685a02 1.160E=02
Ue238 158, ' 3, 6.835F=0§ 4.608E-02

MU (5

Gross cntg: Isotope 8kg PCI/GwWET NDA
Ue23¢ 180, 4, 7330801 5,141E=02 .
Ue235 13, O S5,414F-02 1,160E=02
UVe238 158, 3. 6,456Ew01 4,608E~02

| oY /)

Tross cntg: Isctope Bkg PCYI/GORY MDA
0.23‘ ’80. 4, 7 5028-01 L] 1‘15-02
Ve235 13, Oo  S.8¢1ke0s 1,160E=02
Ue238 158, 3. 6.607E=01 4,608Ew02

oLy S

('Il’2333ﬁw P.@7

11/26/9;
11/722/93
12/71%/90
10/09/91

2 Sigma error

iny Absolute
18.01%  ,357pa0
56,25% 3.130E=02
!8.84& 1.250!‘01
2 8igma error
in & Absolute
18,01% 1,320E=04
86,25% 3,048E02
18,684% 1,216E~0}
2 Sigra error
in % Absolute
18.01% 1,351En0}
86,25% 3.117E=02
18,84% 1.,245F«0}




1271171931

C&%% MANUAL Uraniovm Cale

NAREL MONT. aLA.
tons from Proqgram ASyU *¥S

14:26

rhis listing was created 12/03/91 at 8330 by CRIKNG,

Sample Id: res 91.07512 QVIRB
Counting system AS 7 = 8helg A Prep Date
Date, Time counted 11727791 14:05 Bx¢ Date
Type Analysis i prep by AS Eff Date
Length of count 1060,0 Nin §té Date
betector efficlency 0,241
Sarple sige N.5064 GASH
Factor ¢ 0.9540 GWET
Factor 5 2 N.9840 GNDRY
Gross ents: Isotope  Bkg PCI/GASH NDA
Ue234 113, -8 8., 042E»01 6,119E=02
Ua235 2. 2. 0,000E+Q0 =m<HDA 4,335E=02
U=238 104, 4,&988-01 3,435E=02
-omu 098
Gross cnts: Isotope Rka PCI/GHWET MDA
Ue234 143, 5. 4,R10E=01 6,119E~02
Ue238 104, i, 4. 587E=01 3.,436E~02
. ol 83
Gross cntst lgotope 8ko PLI/ZGDRY MDA
Uea234 113, 8 4,861E=01 6.119E-02¢
0.235 2' 2. °.°O°E+OO BCHDA ‘.3333.02
Ua238 104, i. 4,731E=01 30‘365-02
sl 6.97

'l."2283M54 P.03

11726794
11722791
12719/90
10709794
2.8igna error
o & Absolute
. 22,3% 1,420C«01
0.00% 1.887E=02
22,02% 1.,039E=01
2 8igma error
in & Absolute
22,22% 1,069E=01
0,00% 1.,701E=02
22,02% 1,010E=01
2 8igma error
in s Absolute
22,22% 1,102E«01
0.00% 1.837E=02
22,02% 1,042E«04
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Thig 1isting was Created 12/03/91 at 08:22 by CRIKNG.

.8ample 14; "5 9107514 S
 counting systenm . A8 8 = Shelf a Prep Date 11/26/94
E Date, Time counted 14729791 12:33 Bkg Date 1372279
 TyPe Analysis U erep by as Etf Nate 12/19/90
Length of count 1000,0 Min 8td Date 107097914
Betector efficlency 0,208
Sample size 0.%5000 GASH
Factor ¢ 3 0,9669 GWgT
Festor ¢ 2 0,9871 GDRY
Sigma error
Gross ents; Tsotope Rk¢q PCl/GASH MDA &nzi Abgsclyute
3-234 396, 9. 1.683E+00 7.2452*02 13,94 2.3462-01
U-?JS 3‘- 0, 1.‘79E‘0f 1.‘795.02 35.53‘ 502548-02 ¢
«238 age, 3. 1.6758#00 4.6825-02 C13.84% 2.3178-01
- ! IL“ g'g 2 Sigrma error
‘TOsSE ¢Cntg Isotope Bkg PCl/GupET MDA in g Absolute
3*234 396, 9. 1,628K+00 72465003 13,943 2,268F~01
238 34, 0, 1,430Eep1 1,1798=02 35,533 5.081E=02
Unu238 3gg, . Jl:u 1.619E400 4,682F02 13.84%  2,241F.0]
‘ ” R 3“(- 2 Sigma erroy
ross ecntg: Tsotope Bkq PCI/GORY MDA in & ? Absolute
Ue234 396, 9. 1.,662E+00 7:246F02 13.94% €:315Ea0y
Ua235 34, O 1,460Ew01 ri19Ew02 35053y 5liarpecs
Ue238 388, 3, 1,6538400 4,682E%02 13,843 2,2888-01

TOTRLR 385
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This listing was created 12/04/91 at 07149 by CRIKNG,

Sample 1d: R9S 91,07518 QS‘_I,
Counting systen AS 4 ~ Shels A Prep Date 11/26/9
Date, Time countea 12/702/94 14108 8kg Date 13/22/91
Type Aralysis UV prep by AS ELf Date 12/19/90
Length of count $1000,0 Min 8t8 Date 10/09/91
Detector efficiency 0,236
Sample size 0.5012 GASH
Feactor s | 0,6123 GWET
Factor » 2 0.,9800 GDRY
2 8igra error
Gross cntst Isotodpe BxQ PCI/GASH MDA in g Abgelute
Ue23¢ 229, Te 1.210E+00 8,184E~02 16,83% 2,036E=01}
U=235 i1, 4 . BL16E=02 meMDA 8,547E=02 111,07% 4,238E=02 :
Ue2)8 202, 2. 1.080E+00 5,062E=~02 17.19% 1,874E~01
“'\"’m—'“. 2‘3 . 2 8igma error
Gross cnts: Izotope Bkq PCI/GWET MDA in § Apsolute
U=234 229, Te 7.410E=01 8.,184E=02 16,83% $,247E=04
U235 18, 4, 2,336E=02 m<NDA 6,54TE=02 311,07% 2.595E=02
U=238 202, 2. 6.675E=01 $.,062E=02 17,198 1.848E=04
. M '4 2 Sigma srror
Cross ¢ntst Igotope BKkg PCI/GDRY MDA in g Absolute
U=234 229, 7 1.186E400 8,184E=02 16,83% 1,995E-01
Vw235 11, 4, 3,730E=02 -w¢NDA 6,847E=-02 111,078 4,15)E8«02
De238 202, 2. 1,068E¢00 8,062E=02 17.19% 1,837E=01
oY 2.3
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POST REMOVAL URANIUM/RADIUM SOIL. SAMPLING

Not to Scale

Fisvre A

BROWN-VANDEVER SEC. 24, T13N,R11W

BVD (Background Areas) BVC
Total Uranium .55/.64 pCi/g Total Uranlum 2.9 pCi/g
d 26.73/.90 '
Radium 2 Radium 226 2.8 pCi/g

199} 0081
uiejuno yoejsAeH

BVA BVB
Total Uranium 7.0 pCi/g Total Uranium 3.6 pCi/g
Radium 226 3.7 pCi/g Radium 226 3.2 pCi/g
2700 feet \
Sec. 19 (Santa Fe Pacific) T

NORTH




.

POST REMOVAL URANIUM/RADIUM SOIL SAMPLING
BROWN-VANDEVER SEC. 18, T13N, R10W

Haystack Mountain
BV 18B (BACKGROUND)
Total Uranium .97 pCi/g

Radium 226 .93 pCi/g

BV 18A

Total Uranium 1.5 pCi/g
Radium 226 .94 pCi/g

Old House

NoT To Scale
Figure B
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M‘ UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
L—— REGION IX

75 Hawthorne Street
San Francisco, Ca. 94105

“EOUWM@
W agenct

o

September 22, 1991

MEMORANDUM

SUBJECT: 0SC Report for the Bluewater Uranium Mine Site,
Navajo Nation, Prewitt, New Mexico

FROM: Robert Bornstein Abé§
On-Scene-Coordinator H~8-3

TO: Joanne Manygoats
Navajo Superfund Program
P.O Box 2946
Window Rock, Arizona 86515

. Enclosed for your review is a copy of the On-Scene-
Coordinator Report for the ERS response at the Bluewater Uranium
Mine Site, Prewitt, New Mexico. As you are aware, ERS conducted
a mine reclamation action at the Site to reduce elevated gamma
radiation levels and soil radionuclide concentrations.

I want to thank you and your staff for all of the assistance
and outstanding support throughout this project. I enjoyed work-
ing with you and my stay in New Mexico. It is one of the most
beautiful places in America. Please stay in touch and call me if
I could be of any further assistance.

If you have - any questions about the report please contact me
at 415-744-2298.

Printed on Recycled Paper
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FEDERAL ON-SCENE-COORDINATOR'S REPORT

BLUEWATER URANIUM MINE SITES
PREWITT, NAVAJO NATION, NEW MEXTICO
AUGUST 11 - SEPTEMBER 19, 1991

UNITED STATES
ENVIRONMENTAL PROTECTION AGENCY
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EXECUTIVE SUMMARY
SITE: Bluewater Uranium Mine Sites
LOCATION: Prewitt, Navajo Nation, New Mexico
PROJECT DATES: August 11- September 19, 1991

The Bluewater Uranium Mine Sites are-composed of the
Brown-Vandever, Brown-Nanabah and Navajo-Desiderio Mines.
The Sites are located approximately five miles west of
Prewitt, New Mexico and lie with in the Grants Uranium Mining
District. The Brown-Vandever and Brown-Nanabah mines are
located on four parcels of land which includes two Indian
Allotment parcels, orf-Federal parcel administered by the
Department of Energy and one privately owned parcel.

At the request of the Agency for Toxic Substances and
Disease Registry (ATSDR) and the Navajo Superfund Program,
EPA ERS was requested to assess the radiological conditions
at the sites and to evaluate if a removal action was
warranted. A radiological assessment was conducted in
November of 1990 by EPA ERS and assisted by the Office of Air
and Radiation, Las Vegas.

Elevated gamma emissions (exceeding fifty times
background in certain locations) were detected during the
assessment. In addition, elevated concentrations of
radionuclides were detected within on site soil.

After careful review by EPA ERS, the Office of Air and
Radiation (OAR), and ATSDR, it was determined that a response
action was warranted at the Sites. After several
coordination meetings with several agencies, including the
Department of Energy, Department of Interior's Bureaus of
Indian Affairs and Land Management, it was decided that EPA
should proceed with a response. DOE, which owns portions of
the Brown-Vandever Site will conduct its own response on its
lands pursuant to Executive Order 12580.

To reduce the immediate potential radiological hazards
associated with the two mine sites, ERS conducted the
following response actions:

Phase 1
Applied earth cover to effectively reduce gamma
radiation emissions and potential for radionuclide
migration.

Phase 2
Filled, sealed and capped mine adits, inclines and
ventilation shafts to reduce the migration of radon gas
enissions.

i




Phase 3

Revegetated and posted warning signs of reclamated
areas.

Post response gamma surveys reveal that the gamma
radiation levels have been effectively reduced to natural
conditions. EPA and ATSDR concur that the sites have been

adequately reclamated to levels which are protective of
public health.
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I. SUMMARY OF EVENTS

A. SITE CONDITIONS AND BACKGROUND

i. Initial situation

On October 3, 1990, the Emergency Response Section (ERS) was
notified by the Agency for Toxic Substance and Disease Registry
(ATSDR) of the potential health hazards associated with the
uranium mine tailings, waste and debris located at the Brown-
Vandever, Brown-Nanabah, and Navajo-Desiderio Mine sites (the
Bluewater Uranium Mine Sites). After collecting limited data and
conducting several site visits, ATSDR concluded that the Sites may
pose a significant health hazard to the local population because
of the presence of radioactive mine tailings, physical hazards,
and potential for heavy metal contamination. On November 21,
1990, as a result of their investigations, ATSDR issued a Public
Health Advisory pursuant to Section 104(i) (6) (H) of CERCLA
concerning the Sites.

EPA Region IX ERS was tasked to assess the present
radiological and geochenical conditions at the Sites and to
determine if an emergency response action was warranted.

The Bluewater Uranium Mine Sites consist of three nearby
abandoned mining areas, the Brown-Vandever, Brown-Nanabah and
Navajo Desiderio Mine, which are located in the central portion of
western New Mexico. The Brown-Vandever and Brown-Nanabah mine
sites are located on four parcels of land, which include two

Indian Allotment parcels (Section 24, Township 13N, Range 11W and




Section 18, Township 13N, Range 10W), one Federal parcel
administered by the Department of Energy (Section 13, Township 13,
Range 11W), and one privately owned parcel (Section 19, Township
13, Range 10OW). The Desiderio Mine consists of one parcel of
Indian Allotment property located on Section 26, Township 13N,
Range 10W. All of these parcels lie within the Bluewater U.S.
Geological Survey (USGS) Quadrangle (see Figure 1-3). The EPA has
conducted response actions on all three Indian Allotments; while
Cerrillos Land Company, Santa Fe Pacific Railroad and the Atchison
Topeka, and Santa Fe Railway responded to Section 19 under an EPA
CERCLA 106 Order. The United States Department of Energy has
assumed responsibility in overseeing the response actions on
Section 13 pursuant to Executive Order 12580.

The Brown-Vandever and Brown Nanabah parcels are located at
the foot of Haystack Butte located approximately five miles west
of Prewitt, New Mexico and 15 miles north of Grants, New Mexico.
The elevation of the Site varies from 6900 to 7100 feet above sea
level. The Desiderio Mine site lies approximately five miles east
of the other two sites and is located on Section 26, Township 13N,
Range 10W. All of the sites lie within the Ambrosia Lake
Subdistrict of the Grants Uranium Mining District. The
Brown-Vandever and Brown-Nanabah site encompasses approximately
155 acres, with approximately a third of this area disturbed and

scared by uranium mining. The Navajo-Desiderio site covers

approximately 130 acres, with nearly 30 acres disturbed by mining
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FIGURE 2
Site Location Map
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activities (Photo A-D).

Geology locally consists of exposures of Jurassic Todilto
limestone and Entrada sandstone. Vegetation consists of sparse
grassland and pinyon-juniper woodlands.

Several families live and work near the Site. Approximately
forty people, including children, live within one quarter mile of
the Brown-Vandever and Brown-Nanabah sites. Approximately thirty
pecple live on the Navajo-Desiderio site. The residents primarily
utilize the affected mine areas to graze livestock. In addition,
it was reported by ATSDR and the Navajo Nation Superfund that
children often play in the mined areas.

2. Location of Hazardous Substances

The uranium ore is primarily calcium carnoite,
Ca0-2U03-V205-nH20, which disseminates through the Todilto
limestone. Operations at the sites consisted of both open pits
and underground mining- techniques. Open pit mining was conducted
predominantly with large front end loaders and haul trucks. The
overburden, consisting of topsoil, alluvium and sandstone was
blasted, removed and placed in large waste piles. It is estimated
by the Navajo Nation that 25,000 tons of uranium ore was removed
from these sites. Mined ore which failed to contain significant
quantities of uranium were discarded at the mine sites; and no
formal reclamation program was undertaken after mining operations

ceased. Because of the dry climate and lack of chemical

weathering, these mining tailings and waste remained exposed and




Photo A.

Mine waste and protore (low grade ore) on Section 24, Brown~
Vandever Allotment. (photo by Robert Bornstein)
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Photo B. Open mine adit located on the Navajo-Desiderio Mine Site
.(photo by Craig Dodd, REAC)




Photo C. Protore (low grade uranium ore) and overburden piles on
the Navajo-Desiderio Mine site looking North from residence.
(photo by Robert Bormstein)

Photo D. Large open pits and protore on the Navajo-Desiderio Mine Site
looking east from residence. Mt. Tayior in background. (photo by
Brad Shipley). 8




the landscape scared.

As a result of mining operations, uranium bearing rock and
soil littered the Sites. On November 15-16, 1990, the ERS staff,
assisted by members of the EPA Office of Air and Radiation,
conducted a field gamma survey and collected water and soil
samples on and about the Brown-Vandever, Brown-Nanabah, and
Desiderio Mine sites.

In order to assess the conditions present at the sites, the
ERS staff using standard radiation detection equipment (Ludlum
model 19), first obtained background radiation measurements at a
distance of 2.5 miles, 1.0 mile and approximately .5 miles from
the sites. ERS staff took radiation readings at several sampling
locations within the immédiate vicinity of the sites.
Measurements were taken at both ground level and at waist level.
Waist level measurements are indicative of human exposure levels,
whereas the contact measurements taken at ground level suggest the
emission rate of the radioactive materials from the soil.

Ground level background readings obtained by the ERS staff
ranged from 11 microroentgens per hour (uR/hr) to 20 uR/hr, while
waist level background readings ranged from 11 uR/hr to.15 uR/hr.
Within the immediate vicinity of the sites, the net waist level
(background subtracted) radiation levels ranged from 20 uR/hr to

over 750 uR/hr. On ground contact, the maximum on-Site radiation

level was recorded over 1000 uR/hr.




Elevated concentrations of radium (Ra-226/228) and uranium
isotopes (U-223/224/235/238) were also detected in on-site soils.
The maximum levels detected for radioisotopes in surface soils at
the sites (within the top 15 centimeters of soil) were radiunm,
which was measured in excess of 260 picocﬁries per gram of soil
(pCi/g) and for uranium species, which were measured at more than
300 pCi/g. Soil samples which were analyzed for heavy metal
contamination did not reveal any significant amount of
contamination.

A more tﬁ%ough gamma survey was conducted on August 11-19,
1991 by EPA on Section 24 (Brown-Nanabah) and Section 18
(Brown-Vandever) and Desiderio Site prior to reclamation
activities (See Appendix A). The surveys were conducted using a
50 foot by 50 foot grid. Figures 4-6 show the respective results

from the surveys.

Radiation is a known carcinogen, mutagen and teratogen.
Exposure to elevated gamma radiation is known to cause cancer,
cataracts, and shorten the life span of affected individuals. As
indicated above, elevated radionuclide levels were detected at the
sites in both the soil and waste materials. These radionuclides
have been found to emit radiation at levels which may present a
danger to populations in the vicinity of the Site. Uranium and
several of its decay daughters are alpha emitters. The inhalation
of radionuclides that are alpha emitters exposes an affected

individual’s internal organs to damaging alpha radiation. Once
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Photo E. Todilto limestone containing uranium ore. Meter is reading
230 uR/hr. (photo by Jerry Gels, REAC)

Photo F. Gamma survey being conducted by Chris Dodd, REAC on Section
18 (Brown-Vandever). (photo by Robert Bornstein)
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ingested, the alpha emitters become trapped within the body, and
can thereby cause severe organ damage as well as certain genetic

defects.

4. Efforts to Obtain Response by Responsible Parties

a. Federal and Indian Allotments

The Bluewater Uranium sites consist of parcels administered,
owned and/or operated by several entities. An interagency task
force consisting of representatives of the Bureau of Indian
Affairs (BIA), Bureau of Land Management (BLM), Department of the
Interior (DOI), Department of Energy (DOE), EPA, Navajo Nation
Superfund Program (NSF), Indian Health Services (IHS), and ATSDR
was organized to discuss response options for the sites. The
Region IX Emergency Response Section (ERS) began an ongoing dialog
with local and regional BIA and DOI representatives in late 1990,
in order to ensure close coordination between all Federal Agencies
regarding a response action at the Bluewater Sites. To acquire
specific information regarding the leases at the Sites, EPA issued
BIA a CERCLA 104 Request for Information. Several of the leases
on the Indian Allotments contained reclamation clauses that
appeared not to be enforced.

On April 8, 1991, members of the BIA, BLM, DOI, IHS and
Navajo Nation met to discuss response activities. EPA ERS could
not attend the meeting in Albuquerque because of travel

restrictions. At the meeting, it was determined that EPA most
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likely could provide the most expedient response.

A second Interagency meeting was held on June 3, 1991 to
visit the Sites and discuss the time critical actions and
potential cooperative agreements. At this meeting, the DOE stated
it would assume full respons%pility in conducting response actions
on the DOE parcel (Section ;§¥;

At this meeting DOI OEA stated it would try to enter into an
Interagency Agreement (IAG) with EPA to conduct the response
activities on the Indian Allotments. Several drafts of the IAG
were created and revised by both EPA and DOI OEA.

For several months, an effort to develop an IAG for the
response action was undertaken by ERS and DOI representatives.
Pursuant to the terms of the negotiated IAG, ERS was to conduct
the response activities at the site, and DOI was to reimburse EPA
for specified costs of the response, pursuant to its authority
under the Snyder Act.

In drafting the IAG, EPA Region IX was well aware of DOI's
sensitivity concerning the possible precedent which the Agreenent
might establish for the remediation of other BIA-adminstered
mining sites. In light of this concern, EPA Region IX crafted
site-specific IAG language, to minimize the implication of BIA
liability for site remediation under CERCLA. While the proposed
IAG still referred to CERCLA (as the statutory basis for EPA's
response activity at the sites), it also specifically referenced

the Snyder Act (as the authority supporting BIA reimbursement of
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EPA's response costs). Furthermore, the IAG itself stated that
BIA's agreement to pay EPA for certain costs of the response
action would in no way constitute an admission of liability under
the Act. Finally, a special condition to the IAG clearly
indicated that the Agreement was not to be viewed as a precedent
for the payment of EPA's response costs at other sites in Indian
country.

Since the time of the first Interagency meeting concerning
the Bluewater sites, it has been EPA's understanding that DOI
representatives in Washington D.C. had been generally apprised of
the development of the IAG, and had received copies of the
relevant correspondence concerning this cooperative effort. Based
on this understanding, EPA sent the proposed agreement to DOI
Assistant Secretary John Schrote for signature on July 15, 1991.

Thereafter, on August 1, 1991, DOI representatives informed
EPA Region IX that, contrary to previous indications from local
and regional DOI officials, the DOI would not agree to participate
as a signatory to the IAG.

DOI officials believed that the Agreement might be viewed by
other parties as a precedent for future response actions. DOI
proposed to EPA that it would perform the necessary response
actions on the Indian Allotments.

In response to DOI's concern, EPA first offered to revise the
IAG, to incorporate any new language that DOI might suggest.

However, DOI responded that it was the very concept of the IAG,
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rather than its specific language, that was objectionable to the
Department. EPA then indicated that it would consider DOI's
proposal to perform the response action. However, EPA stressed
the need for prompt action at the sites. A deadline of August 5,
1991 was agreed upon for DOI to submit to EPA.a work plan
outlining its response action and schedule. The August 5 deadline
passed without any additional communication between DOI and EPA.
On August 6, EPA still did not receive a firm commitment from DOI
to promptly initiate work at the sites. DOI informed EPA that it
was having problems obtainihg the required funding to perform the
site response and that a special request to Congress was required.
This request was estimated to take at least two to three weeks.

Given the serious health hazards which the sites posed and
the need for prompt action to abate those hazards, EPA had no
choice but to proceeded on schedule to undertake the required
response activities.

EPA is coordinating with the EPA Headquarter Federal Affairs
Office and the Department of Justice to further investigate
options on seeking cost reimbursement from DOI.

b. Private Land -

EPA conducted a Potential Responsible Party search to
investigate the historical mining records. The PRP search
revealed that the mineral rights for Section 19, Township 13N,
Range 10W was held and controlled by the Santa Fe Pacific Railroad

Company (SFPR). SFPR owned the mineral rights to the site for the
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period from 1951 to the early 1980's. During this period of time,
uranium mining operation were conducted at the site. In mid-1980,
mineral rights were transferred to Cerrillos Land Company, a SFPR
company.

From November 21, 1950, to September 30, 1952, SFPR conducted
drilling, sampling, test pitting and other mining operations at
the Site. According to the mineral leasing history and corporate
chronology supplied to EPA by Mr. Tim Leftwich, Director of
Environmental Quality for both the Cerrillos Land Company (CLC)
and the Santa Fe Pacific Minerals Corporation (SFPM), the Haystack
Mountain Development Company (HMDC) was incorporated on October
15, 1951, as a subsidiary of the Atchison, Topeka and Santa Fe
Railway. From September 30, 1952 to November 30, 1961, SFPR
formally leased the mineral rights to Section 19 to HMDC. From
September 30, 1952 to November 30, 1961, HMCD conducted mining
operations on Section 19.

From the mining history record, EPA served a CERCLA 106

Unilateral Order to Cerrillos Land Company, Santa Fe Pacific
Railroad Company and the Atchison, Topeka and Santa Fe Railway
Company (ATSF) on July 29, 1991.

On August 13, 1991, a conference was held in Albuquerque with
the respondents of the Order. It was agreed upon that Cerrillos
Land Company would assume the "lead" entity during the response
action and that the respondents would comply with the Order.

On August 26, 1991, Taylor Excavation mobilized on Section 19 to

19




begin reclamation activities for Cerrillos Land Company.

B. ORGANIZATION OF THE RESPONSE

On June 10, 1991, Jeff Zelikson, Director, Hazardous Waste
Management Division, Region IX approved the Action Memorandum.
Pursuant to OSWER Directive 9360.0-19, thé Bluewater action is
considered nationally significant, and therefore, required EPA
Headquarter's concurrence. After much anticipation, on July 26,
1991, Henry Longest, Director of the Office of Emergency and
Remedial Response concurred on the Action Memorandum. With
Headquarters approval, ERS prepared to conduct the response.

The response action was conducted in three phases. Phase 1
contained activities to further characterize and define areas with
elevated gamma radiation readings; Phase 2 dealt with the
excavation and covering of uranium ore, mine waste, and closing of
shafts and adits; and Phase 3 involved revegetation activities and
the posting of warning signs.

* Phase 1 Definition and Extent of Problem

- Conduct extensive gamma survey using a 50' X 50' grid.
- Evaluate soil and overburden piles for use as cover.

* Phase 2 Excavation and Earth Moving Activities

- Fill and cover in all open pits with radioactive
materials.

- Reduce elevated gamma radiation readings to below
50 uR/Hr.

- Fill and Close all shafts, adits and inclines.

= Conduct Post Removal gamma surveys to ensure proper
clean-up levels.




* Phase 3 Revegetation and Posting

- Disk and Drill seed mixture.

- Post warning signs in English, Navajo and Spanish
to advise people to not disturb the reclamated
surface.

To conduct Phase 2 and 3 activities, EPA Region IX contracted
with Laguna Construction Company. A site specific contract was
negotiated between Jeri Simmons, Region IX Contracting Officer and
Neal Kasper, President of Laguna Construction. Laguna
Construction was selected by EPA Region IX for the following

reasons:

* Experience in the field of Uranium Mining Reclamation

Laguna Construction was established with the assistance of
the Bureau of Indian Affairs and the Publeo of Laguna to perform
the mine reclamation action at the Jackpile Mine, the world’s
largest open-pit uranium mine. Laguna construction has moved over
11.8 million cubic yards of material at Jackpile and has built an
outstanding track record in mine reclamation actions..

The Bluewater response action required similar actions and
expertise demonstrated by Laguna Construction at Jackpile. 1In
addition, Laguna Construction was the most gualified mine
reclamation contractor in the Bluewater-Grants Mining District.
The company was familiar with the regional geology and topography.

¥ Minority owned and Operated Business

It is the policy of the EPA to enter into contracts with
small minority business that could adequately perform the tasks.
Laguna Construction is a wholly owned and operated enterprise of
the Pueblo of Laguna Indians. EPA wishes to use an Indian owned
and operated company on Indian Lands.

EPA Region IX believed that a site specific contract to
conduct this action would be more practical and cost efficient

rather than issuing a delivery order to the present ERCS
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contractor.

To assist in conducting the radiological surveys and
providing site health physicist support, ERS utilized the
expertise and experience of the Environmental Response Team’s
(ERT) radiological support staff and its contractor Weston (REAC).
Additional radiological support was provided to ERS by EPA Region
IX Office of Air and Radiation (OAR). Both ERT/REAC and OAR
provided invaluable support and expertise throughout the response
action. Additional site support was provided by the Navajo
Superfund Program (NSP). Table 1 outlines the organization of the
response and lists key site personnel contacts.

C. INJURY/POSSIBLE INJURY TO NATURAL RESOURCES

Wildlife species in the area of the Sites are restricted to
birds, reptiles, and small mammals characteristic of the
pinyon-juniper and grassland habitats. This includes rabbits,
foxes, field rodents, rattlesnakes, hawks, blue birds, and other
creatures. Livestock utilizing the sites are horses, cows, goats
and sheep. Continuous exposure to the elevated gamma emissions
could adversely impact local wildlife and grazing livestock.

2. Trustee Damage Assessment and Restoration Activities

No formal endangerment assessment was performed at the sites

by the Department of the Interior or EPA.

The affected reclamated areas were revegetated using native




Table 1. Organization of Response

e e tmm———————————— et et +
| AGENCY/PARTY | CONTACT | DESCRIPTION OF DUTIES |
et i —— ettt L S D P S St +
USEPA-REG IX Rob Bornstein| Federal 0OSC, responsible
Emergency Response for all site operations
H-8-3 e e T et +
75 Hawthorne Street Bill Weis Enforcement Investigator
SF, CA 94015 Cost Recovery Specialist
415-744-2298
it i Fmm e ——— e +
USEPA-ORC Linda Wandres Attorney assigned to
75 Hawthorne Street the site

SF, CA 94105
415-744-1359

USEPA-~OAR Steve Dean Health Physicist
75 Hawthorne Street Radiation Support
SF., CA 94105
415-744-1049

USEPA-ERT Art Ball ERT Response Manager
26 W. MLK Dr. Radiation Support
Cinn., OH 45268
513-569-7537

et ettt e et ettt L e +
Weston REAC Jerry Gels Health Physicist

11 Spiral Dr. Radiation Support

Suite 6-7, Bldg. B +=—===——ce—————-- tmm e, —————— - ——————— +
Florence, KY 41042 Craig Dodd Radiation Support
606-282-7868
e e e L S et E S L e e e e +
Navajo Superfund Pat Antonio Assisted in PA/SI

P.O. Box 2946 Stan Edison and Response Support
Window Rock, AZ Guarva Rajen

602-871-7331
it et E e e et it s +
Laguna Const. Neal Kasper Prime Contractor

P.O. Box 206 Jack Presnell conducting response

Laguna, NM 87026
505-552-6000
et T P et T 2 o ————————— +




grass species. Additional pinyon and juniper trees will be
planted by the Navajo Nation in early Spring of 1992.
D. CHRONOLOGICAL NARRATIVE OF RESPONSE ACTIONS

1. THREAT ABATEMENT ACTION TAKEN

a. Phase 1

Phase 1 activities commenced on August 12, 1991. OSC
Bornstein assisted by Art Ball (ERT), Jerry Gels (REAC), Ken
Munney (REAC) and the Navajo Superfund laid out a 50 foot by 50
foot grid across the hummocky topography on Section 24 and Section
18 of the Brown-Vandever-Nanabah Allotments. The grid was laid
across an area of 1800 feet East-West by 2700 feet North-South on
Section 24 and 650 feet North-South by 150 feet East-West across
Section 18. A modified 50 foot by 50 foot survey utilizing the
site’s aerial photograph was performed on the Desiderio mine site
(refer to Figures 4-6).

After the grids were established, a Ludlum model 19
instrument was utilized to conduct a thorough gamma survey. Gamma
readings were collected at both waist level and ground contact at
each grid node. A second survey was conducted at waist level
targeting limestone contacts and rubble to pin point "hot spots."

During the week of August 11, 1991, surveyors from Laguna
Construction surveyed and developed contour maps on each affected
section.

b. Phase 2

Phase 2 activities began on August 19, 1991 with the
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mobilization of Laguna Constructions equipment and personnel.
Mobilized on site to conduct the earth moving activities were
three Cat D-9N dozers, one Cat D-6H dozer, one Cat 14G grader and
one Cat 980C front end loader. 1In addition, Laguna Construction
mobilized a lube and fuel truck, mechanic truck, fuel storage
tank, and lunch room. All of the equipment arrived on schedule
and in excellent working condition.

Earth moving activities began on Section 24 (Brown-Nanabah
Allotment) on August 19, 1991. The D-9N dozers were utilized to
push and cut the large piles of overburden fill. Piles containing
“"clean" fill (gamma readings of 20 uR/hr or less) were isolated
and stockpiled for use as cover material. The large pits were
first back filled with protore (low grade ore) and mine tailings
and then covered with 1-3 feet of "clean" fill. After an area was
completed, a gamma survey was conducted to ensure that gamma
levels were under 50 uR/hr. Areas exceeding 50 uR/hr were flagged
by ERT/REAC personnel and latter reworked. Laguna Construction
completed earth moving activities on Section 24 on August 27,
1991. From Aﬁgust 27-31, earth moving activities were performed
on Section 18.

Activities on Section 18 included back filling a large open
adit, recontouring area drainage channels away from reclamated
zones, and installing a drainage culvert.

On September 2, 1991, all of the tractors and support

equipment were transported to the Navajo-Desiderio site. Earth

25




moving activities on the Desiderio site included the back filling
of several large (up to 30 feet deep and 50 yards across) pits,
the sealing and closure of a mine adit, the transportation, burial
and covering of large protore piles, and the rechannelling and
grading of drainage channels. Earth moving activities at the
Desiderio site were completed on September 18, 1991. A 100 foot
by 100 foot survey was conducted over the reclamated area to
ensure that gamma radiation readings were below 50 uR/hr. Laguna

Construction demobilized its equipment on September 19-20, 1991.

Throughout earth-moving activities, REAC conducted air
monitoring using an aerosol particulate monitor to assess if level
C personnel protection was necessary. At no time was level C
personnel protection required during the response. Appendix B
summaries the results of this study. Photos G-N show Laguna
Construction equipment at work.

c. Phase 3

Phase 3 activities began in early September with the posting
of the warning signs. The signs were placed along the perimeter
of each reclamated section. Each sign was in English, Navajo and
Spanish (see photo 0). James Ranch was subcontracted by Laguna
Construction to perform the revegetation activities. On September
18, 1991, James Ranch personnel and eguipment mobilized at the
Brown-Vandever site. The reclamated zones were disked and drill
seeded using a mixture of native grasses. By September 21, 1991,

James Ranch completed the job reseeding 70 acres of reclamated
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Photo G. Laguna Construction Cat D-9N pushes mine tailings and protore
on Section 24 (Brown-Nanabah). (photo by Robert Bornstein)
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Photo H. Drainage colvert being installed by Laguna Construction on
Section 18 (Brown-Vandever). Drainage routes were directed
around reclamated areas. éghoto by Jerry Gels, REAC)




Photo I. A D-9N pushes "clean" f£ill over burried protore and mine tailings
on Section 24 (Brown-Nanabah). Note, Haystack Mountain in
background. (photo by Robert Bornstein)

Photo J. A Cat 14G road grader was utilized to smooth the dozer wind rows
and prepare the site for reseeding. Photo is taken looking
north on Section 18 (Brown-Vandever). (photo by Robert Bormstein)
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Photo K. A D-9N tractor pushes mine tailings Ynd overburden into bme
of the many large open pits at the Desiderio Mine Site.

(photo by Robert Bornstein)

Photo L. D-9N tractors, Cat 14G road grader and a 980C-front end loader
complete mine reclamation activities on the Desiderio Mine Site.
(photo by Robert Bornstein)
29




Photo M. A D-9N completes the finishing smoothing activities on Section
18 (Brown-Vandever). (photo by Robert Bornstein)

Foo

Photo N. Two massive D-9N work to fill in large pit on the Desiderio Mine
Site. (photo by Robert Bornstein)




Photo 0. Posted warning sign on Section 18 (Brown-Vandever).
Note that the signs are in three languages: English, Navajo,
and Spanish.(photo by Jerry Gels, REAC)

Photo P. Completed Section 24 looking south-easterly from section line.
(photo by Jerry Gels, REAC)
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land.

3. Public Information and Community Relation Activities

EPA’s Office of External Affairs issued a press release
informing the media of the response action. In addition, a Navajo
Nation sponsored Press Conference was held on August 28, 1991 at
the Baca Chapter House. Navajo President Peter Zah and OSC Robert
Bornstein informed the media of the response action and answered
several questions. Following the press conference, the media was
invited to the site for a tour. News reports and articles
regarding EPA’s actions appeared on local TV stations and
newspapers including the Albugquerque Journal, Navajo Times, Grants
Beacon and Gallup Independent.

Throughout the response action, 0SC Bornstein assisted by the
Navajo Superfund informed the local residents on the progress and
success of the response actions. A grant was given to the Navajo
Superfund Program from ATSDR to conduct further community relation
activities to inform the general public of the hazards of old
uranium mines.

Copies of the Administrative Record were sent to the
libraries in Grants and Gallup, New Mexico.

E. RESOURCES COMMITTED

The Emergency Response Section incurred a total estimated

cost of $332,565.00. Out of this amount, $233,901 is for

extramural costs associated with the work conducted by Laguna

Construction. The remaining costs are for TAT, REAC, ERT and EPA.




Table 2 outlines the cost breakdown to date. EPA Region IX is
consulting with EPA HQ Office of Federal Affairs and the
Department of Justice in pursuing the Department of the Interior
with cost recovery.

Table 2. Estimated Project Cost Summary

o e e e e e e e e e e e e e e e e e e e e +
Ceilings: Site Total $629,770.00
Laguna Construction $300,877.00
TAT/REAC $ 56,000.00

Extramural Costs:
Laguna Construction $233,901.00

EPA Contract Costs
TAT - Ecology and Environment $ 6,156.00
REAC - Weston $ 30,000.00
EPA/ERT Costs
EPA/ERT $ 62,508.00

RESPONSE TOTAL TO DATE $332,565.00

II. EFFECTIVENESS OF REMOVAL ACTION
The following response activities were completed by September
18, 1991:

* Filled, graded and applied an earth cover to areas emitting
elevated gamma radiation;

* Filled, sealed and capped mine adits, inclines and
shafts;

* Posted warning signs on site to advise people to not
disturb reclamated areas;

* Revegetated affected zones with natural grasses.
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The National Council on Radiation Protection and Measurements
(NCRP) Report 91 (1987) recommends the adoption of a limit for
continuous or frequent exposure to radiation, at 100 mrem/yr
effective dose equivalent (EDE) from all radiation sources
(including external as well as internal sources but excluding
natural background and medical exposures). The NCRP report also
recommends that a limit of 500 mrem/yr be established for
infrequent or "“"short term" exposure. In accordance with the
above referenced NCRP guidelines, EPA’s Office of Air and
Radiation (OAR) has concurred with Region IX’s Action
Memorandum for the Bluewater Sites, which recommends that a limit
of 100 mrem/yr of excess gamma radiation be adopted as a standard
in this case.

Natural background gamma radiation from external sources in
the vicinity of the Bluewater Uranium Mine Sites varies
considerably and is dependent upon local geology. It may be as
low as 12 uR/hr in areas lacking natural uranium deposits and as
high as 20 uR/hr in areas containing uranium rich ore. Naturally
exposed uranium rich Todilto limestone outcrops at the Desiderio
Mine Site recorded readings as high as 50 uR/hr at waist level.
For the purpose of this response action, EPA has estimated that
the population in question (on average) spends two hours a day for
300 days/yr in the areas affected by mine operations. A more
conservative estimate of 7 hours a day was given to EPA by the

Navajo Superfund Program in May of 1991.
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Navajo Superfund Program in May of 1991.
A. RESPONSE RESULTS
BROWN-VANDEVER-NANABAH SECTION 24

A 50 foot by 50 foot grid survey was conducted at the Brown-
Vandever-Nanabah sites. The results of the post removal survey on
Section 24, Township 13N, Range 10W of the Bluewater Quadrangle
(Brown-Nanabah site) reveal that gamma radiation levels (once
exceeding 500 uR/hr in places) have been drastically reduced
(Figure 7). The average gamma reading within the reclaimed area
is presently 28 uR/hr. The highest reading recorded within the
survey was 56 uR/hr. In addition to reducing gamma radiation
emissions, the covering of the protore and mine wastes most likely
has reduced the surface radium and other radionuclide
concentrations in the top115 cm of soil (post analytical results
are pending), as well as radon flux.

Using the average gamma reading, the population would receive
a yearly excess gamma radiation dose of 7.8 mrem/yr. This
compares to the average annual background radiation dose received
in the United States of 300 mrem/yr as reported by the NCRP.

(28 uR/hr - 15 uR/hr) * 2 hours * 300 days/yr = 7800 uR/yr
7800 uR/¥r..= 7.8 mR/yr = 7.8 mrem/yr

Using the conservative estimate of 7 hours a day and the
average gamma reading for section 24, the excess gamma radiation
for 300 days would be 27.3 mrem/year. This exposure is also well
below the NCRP standards.

Therefore, in reclaimed areas, using EPA’s estimations,
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the population frequenting the site will not receive any
significant excess gamma exposure. Their excess gamma exposures
would not exceed the NCRP recommendation.

For frequent exposures (long term) the NCRP recommends
populations to not exceed 100 mrem/yr EDE from all sources
(excluding natural background and medical sources). With
background being approximately 15 uR/hr in the affected area,
populations could reside on areas of reclaimed land reading 27
uR/hr or less to adequately stay within this guideline (assuming
they are not exposed to other excess radiation sources besides
uranium chain gamma). Approximately 60% of the reclaimed land is
potentially suitable for full time occupancy.

These are very conservative calculations because no credit is
taken for the shielding effect of the home on any increases in
terrestrial radiation. Additional studies should be conducted
within the reclaimed area prior to allowing any homes to be built.
However, it is highly unlikely that prior to mining operations,
the gamma radiation levels presently being emitted were
significantly lower. It is probable that some portions of the
strip-mined area were naturally higher than the average background
elsewhere as a result of the proximity to the surface of uranium-
rich ore.

Therefore, the removal action appears to have effeétively
reduced the potential radiological hazards associated with the

abandoned mine operations and has returned the land to a
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productive environment.
BROWN-VANDEVER SECTION 18

The post removal survey conducted on Section 18, Township
13N, Range 10W of the USGS Bluewater Quadrangle (the Brown
Vandever site) revealed that the average éamma reading was 13
uR/hr. The highest reading was 29 uR/hr. This reading is
essentially background and therefore, no additional action should
be taken on this section (Figure 8).

DESIDERIO MINE SITE

A post removal survey using a 100 foot by 100 foot grid was
conducted on the top 15 acre portion (Starting at the residences
and heading due east) at the Desiderio site (Section 26, Township
13N, Range 10W). This survey revealed that the average gamma
reading within the reclamated area was 15 uR/hr . A random survey
was conduct on the other reclamated areas near the road, the once
far southern pits, and the old shaft areas. Values ranged from a
high of 50 uR/hr to a low of 15 uR/hr. The average reading
within these isolated locations was approximately 28 uR/hr.

Like the Vandever sections, the post removal results at the
Desiderio site reveal that the gamma emissions (once exceeding 700
uR/hr in places) have been drastically reduced. Levels present at
the site are well within reclamation guideline levels and pose no
significant health risks for long term exposures. It is likely
that the reclamated gamma emissions are no greater than those

detected prior to mining operations at all three reclamated
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sections (Readings of 50 uR/hr were detected on unmined naturally
occurring Todilto limestone outcrops) (Figure 9).

On September 24, 1991, ATSDR concurred with EPA that the
response action was satisfactory in eliminating the potential

radiological hazards and protective of public health (See appendix

C contains post response data, Appendix D, ATSDR letter).

B. ACTIONS TAKEN BY PRPs

Cerrillos Land Company conducted a gamma survey on Section 19
and at the advise of EPA, Cerrillos identified "hot" spots within
the grid. Cerrillos Land Company, acting as the "lead"
respondent, submitted a draft site stabilization plan to EPA on
August 25, 1991. In addition, Cerrillos stated that it would
comply with the Order. A revised plan was accepted by EPA on
August 30, 1991 and Cerrillos mobilized its contractor, Taylor
Excavation, on September 4, 1991.

From September 4, 1991 to October 23, 1991, Taylor Excavation
conducted earth moving activities on Section 19 to reduce the
gamma radiation emissions to below 50 uR/hr.

C. ACTIONS BY STATE AND LOCAL AGENCIES

The Navajo Superfund Program identified the sites during 1990
as part of their Site Evaluation program. The Navajo Superfund
Program played a vital and active role in pursuing a response
action at the Sites. During the response action, the Navajo
Superfund Program provided invaluable assistance and support

throughout the response action. Members of the Navajo Superfund
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staff assisted EPA in conducting radiological surveys and public
relations activities.
D. ACTIONS TAKEN BY FEDERAL AGENCIES

During the response activities, DOI and BIA representative
were updated by EPA via pollution reports and correspondence.
Copies of the post removal exposure summary report were sent to
DOI, BLM, and DOI. The Grants BLM/NPS ranger station was utilized
by EPA to distribute email pollution reports. Overall, BIA, BILM
and DOI did not significantly contribute to the success of this
response action.

DOE has informed EPA that it will pursue undertaking response
activities on Section 13. DOE is presently trying to work with
the mine lessee, George Warnock, in performing the required

actions.

E. ACTIONS TAKEN BY CONTRACTORS

Three EPA contractors contributed to the success of the
response action:

Ecology and Environment - TAT

- Conducted preliminary assessment and gamma survey support.
Weston -~ REAC

- Provided assistance in conducting pre and post gamma surveys.
- Provided site health physicist and radiological expertise.

- Conducted field photo documentation and assisted in
data interpretations.

- Conducted air monitoring and assisted enforcing site safety
plan.




Laguna Construction

- Conducted earth moving activities, sign posting and revegetation
activities.

Weston REAC provided assistance throughout the removal
action. Jerry Gils, REAC Health Physicist and project
manager, provided outstanding field support in assisting in
planning the response, conducting the extensive surveys and
managing and interpreting site data.

Laguna Construction performed a superb job in reclamation.
Gamma radiation readings and soil radionuclide concentrations were
significantly reduced. Every aspect of the job went successfully.
Mobilization was on time, maintenance and refueling of eguipment
went smoothly and the sign construction and placement was
performed without any problems. Laguna Construction machine
operators transformed the hummocky, scared topography back to
"natural' conditions. Throughout the job, each tractor was
meticulously cared for and maintained. At the conclusion of the
job, no radiocactive contamination was found on Laguna Construction
equipment.

III. DIFFICULTIES ENCOUNTERED

A. ITEMS THAT AFFECTED THE RESPONSE

The Bluewater Uranium Mine response action was the first
abandoned uranium mine emergency response action performed by

Region IX. The action itself was a complete success in

alleviating all of the potential radiological hazards noted by the




ATSDR Health Advisory.

The most difficult problem encountered on this project was
determining if a response was warranted. Presently, EPA does not
have any set guidance or action levels to respond to abandoned
uranium mine sites. The data from the November 1990 assessment
was distributed to ATSDR, OAR and IHS for review and comments. To
accurately assess the data without actually spending time at the
sites proved to be a difficult task. ATSDR concluded within its
Health Advisory that the sites posed a significant health problem
to the local population. However, the Advisory lacked data to
substantiate its concerns (limited radiological data, no thorough
exposure assessment, no analytical analysis). ATSDR and the
Navajo Nation were convinced after reviewing the preliminary
assessment data that a response action was warranted. However,
after waiting several months for a response, OAR-HQ requested
additional data from the sites before making a final
determination. EPA Region IX decided that it would be prudent to
conduct a response at the site since the assessment data did
indicate elevated radiological readings and since a health
advisory was issued concerning the site.

B. ISSUES OF INTERGOVERNMENTAL COORDINATION

Several interagency meetings were held to discuss the

response actions at the sites. The Region IX Emergency Response

Section (ERS) began an ongoing dialog with local and regional BIA,

BLM, IHS, Navajo Nation, DOE and DOI representatives in order to




ensure close coordination between all Federal Agencies regarding a

response action at the Bluewater Sites. For several months, an
effort to develop an IAG for the response action was undertaken by
EPA and regional DOI representatives. Unfortunately, it appears
that DOI and it's Bureaus failed to coordinate their actions. Aas
a result of this miscommunication, EPA was unable to successfully
enter into an agreement with DOI.

IV. RECOMMENDATIONS

To assist in responding and evaluating future uranium mine
sites, the following recommendations should be implemented:

a) Thorough and complete gamma and radiological surveys

should be completed on potential sites using a 50!
by 50 ' grid to accurately assess radiological conditions.

ATSDR and earlier assessments noted extremely high gamma
radiation readings. However, these extremely high gamma radiation
readings were often anomalies rather than the norm.

b) After completing thorough gamma surveys, exposure
assessments should be conducted. Accurate data on land
use and population is required to adequate assess health
risks.

In order to accurate assess the risk to human health from
these mine sites, a complete and accurate risk assessment should
be undertaken. The following critical questions must be
accurately addressed:

How often and how long do people frequent the areas?
What uses are made of the land in question?

c) EPA and the BLM Office of Surface Mining (OSM) need to
develop a joint strategy in addressing future mine sites.

Presently, OSM is conducting mine reclamation activities

under the authority of the Surface Mining Control and Reclamation

Act (SMCRA). SMCRA applies to mines worked prior to August 3,




1977 and mines posing an imminent hazard to the public health and
safety.

A Memorandum of Understanding should be developed between EPA
and OSM agreeing that sites eligible for CERCLA actions should
receive high prioritization for reclamation under SMCRA. In

addition, BLM OSM should have enforcement powers to require

responsible parties to undertake the required reclamation actions.




APPENDIX A

PRE-RECLAMATION GAMMA SURVEY DATA
AUGUST 11-19, 1991
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Nanabah-Vandever Site, Section 24
Pre-Remediation Survey, August, 1991
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Nanabah-Vandever Site, Section 24
Pre-Remediation Survey, August, 1991
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Nanabah~Vandever Site, Section 24
Pre-Remediation Survey, August, 1991
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Nanabah-Vandever Site, Section 24
Pre-Remediation Survey, August, 1991

uR/hr

West South Waist Ground
-5 -16 114 93
-6 -16 107 114
-7 -16 171 200
-8 =16 79 54
-9 -16 40 - 36
-10 -16 40 40
-11 -16 46 34
-12 -16 29 23
-13 -16 20 20
0 -17 38 39
-1 -17 70 110
-2 -17 95 80
-3 -17 100 115
-4 -17 70 55
-5 -17 85 85
-6 -17 135 150
-7 =17 100 85
-8 -17 50 50
-9 -17 55 55
=10 -17 50 50
-11 -17 39 31
-12 =17 23 21
-13 -17 18 18
0 -18 40 40
-1 -18 100 86
-2 -18 214 257
-3 -18 371 600
-4 -18 100 a3
-5 -18 100 93
-6 -18 157 171
-7 -18 271 286
-8 -18 , 57 50
-9 -18 37 31
=10 ‘ -18 40 49
-11 -18 114 100
-12 -18 29 23
-13 -18 20 19
0 -19 38 38
-1 -19 125 130
-2 -19 100 90
-3 -19 a5 80
-4 -19 65 65
-5 -19 65 70
-6 -19 125 125
-7 -19 85 105
-8 -19 85 100
-9 -19 31 30
-10 -19 28 . 28
-11 -19 25 24

=12 -19 22 23




Nanabah~-Vandever Site, Section 24
Pre-Remediation Survey, August, 1991
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Nanabah-Vandever Site, Section 24
Pre-Remediation Survey, August, 1991
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0 -26 23 23
-1 -26 23 23
-2 -26 23 23
-3 -26 23 23
-4 -26 23 23
-5 -26 20 20
-6 -26 20 20
-7 -26 20 17
-8 -26 14 14
-26 14 14
0 -27 20 19
-1 -27 21 20
-2 -27 22 21
-3 -27 25 23
-4 -27 22 22
-5 -27 23 23
-6 -27 21 22
-7 -27 20 18




Nanabah-Vandever Site, Section 24
Pre-Remediation Survey, August, 1991

uR/hr
West South Waist Ground
-14.5 -4.5 157 110
-7.5 -6.5 57 40
-9.,5 -6.5 43 30
-13.5 -6.5 86 60
-14.5 -6.5 100 70
-4.5 -7.5 79 ‘ 55
-5.5 -7.5 79 55
-6.5 -7.5 114 80
-7.5 -7.5 157 110
-8.5 -7.5 100 70
-9.5 -7.5 71 50
-11.5 -7.5 57 40
-13.5 -7.5 100 70
-14.5 -7.5 57 40
-5.5 -8.5 79 55
-7.5 -8.5 121 85
-8.5 -8.5 129 90
-9.5 -8.5 57 40
-11.5 -8.5 86 60
-12.5 -8.5 100 70
-13.5 -8.5 57 40
-14.5 -8.5 43 30
-3.5 -9.5 71 50
-6.5 -9.5 50 35
-7.5 -8.5 50 35
-8.5 -9,5 121 85
-9.5 -9.,5 46 32
-10.5 -9.5 71 50
-11.5 -9.5 86 60
-0.5 -10.5 100 70
-1.5 -10.5 100 70
-2.5 -10.5 71 50
-3.5 -10.5 93 65
-4.5 -10.5 57 40
-5.5 -10.5 43 30
-6.5 -10.5 114 80
-7.5 -10.5 143 100
-8.5 -10.5 129 90
-9.5 -10.5 114 80
-13.5 -10.5 286 200
-14.5 -10.5 286 200
-0.5 -11.5 43 30
-1.5 -11.5 57 40
-2.5 -11.5 129 S0
-3.5 -11.5 186 130
-4.5 -11.5 71 50
-5.5 -11.5 57 40
-6.5 -11.5 50 35
-8.5 -11.5 129 90

-9.5 -11.5 164 115




Nanabah-Vandever Site, Section 24
Pre-Remediation Survey, August, 1991

uR/hr
West South Waist Ground
-10.5 -11.5 71 50
-13.5 -11.5 286 200
-14.5 -11.5 286 200
-17.5 -11.5 57 40
-1.5 -12.5 57 40
-2.5 -12.5 i86 130
-3.5 -12.5 154 108
-7.5 -12.5 143 100
-8.5 -12.5 171 120
-9.5 -12.5 164 115
-11.5 -12.5 57 40
-0.5 -13.5 43 30
-1.5 -13.5 179 125
-3.5 -13.5 171 120
-5.5 -13.5 i86 130
~-6.5 -13.5 371 260
-7.5 -13.5 371 260
-9.5 -13.5 93 65
-10.5 -13.5 114 80
-11.5 -13.5 100 70
-2.5 -14.5 243 170
-3.5 -14.5 200 140
-4.5 -14.5 229 160
-5.5 -14.5 271 190
-6.5 -14.5 171 120
-9.5 -14.5 114 80
-0.5 -15.5 1714 1200
-1.5 -15.5 8514 360
-2.5 -15.5 486 340
-3.5 -15.5 314 220
-4.5 -15.5 286 200
-5.5 -15.5 ; 343 240
-6.5 . -15.5 857 600
-7.5 -15.5 243 170
-8.5 -15.5 186 130
-10.5 -15.5 514 360
-2.5 -16.5 240
-3.5 -16.5 410
-6.5 -16.5 750
-7.5 -16.5 175
-10.5 -16.5 300
-0.5 -17.5 714 500
-1.5 -17.5 714 500
-2.5 -17.5 343 240
-3.5 -17.5 1429 1000
-4.5 -17.5 186 130
-5.5 -17.5 1143 800
-6.5 -17.5 536 375
-7.5 -17.5 286 200
-8.5 -17.5 314 220
15




Nanabah-Vandever Site, Section 24
Pre-Remediation Survey, August, 1991

Avg

South

-1705
-17.5
-17.5
-18.5
-18.5
-18.5
-18.5
-18.5
-18.5
-18.5
-18.5
-19.5
-19.5
-19.5

16

371
200
1357
357
286
175
210
1000
600
1429
200
186
257
950
1700
514
125

uR/hr

300
600
260
140
950
250
200

420
1000
140
130
180

360

118.16 uR/hr



Brown-Vandever Site, Section 18
Pre-Remediation Survey, August, 1991
uR/hr

West North Waist Ground
-4 o 33 26
-3 0 100 120
-2 0 30 32
-1 0 32 31
0 0 75 60
-4 1 32 27
-3 1 33 32
-2 1 33 32
-1 1 40 42
0 1 125 120
1 1 40 40
2 1 30 26
-4 2 25 25
-3 2 28 28
-2 2 38 35
-1 2 60 55
0 2 100 145
1 2 75 60
2 2 42 44
3 2 30 27
4 2 24 24
-4 3 25 25
-3 3 60 60
-2 3 80 115
-1 3 85 75
(0] 3 130 140
1 3 70 60
2 3 100 110
3 3 110 85
4 3 38 28
5 3 27 25
-4 4 60 75
-3 4 65 75
-2 4 95 100
-1 4 110 125
4] 4 65 50
1 4 105 105
2 4 110 120
3 4 280 350
4 4 300 370
5 4 32 32
-4 5 38 29
-3 5 35 38
-2 5 65 55
-1 5 85 75
0 5 42 42
1 5 55 55
2 5 70 70
3 5 420 600
4 5 170 80




Brown-Vandever Site, Section 18
Pre-Remediation Survey, August, 1991

uR/hr
‘ West North Waist Ground
’ -4 6 22 21
-3 6 24 25
| -2 6 75 65
t -1 6 70 105
0 6 75 - 70
1l 6 115 120
2 6 100 115
3 6 250 240
4 6 280 300
5 6 380 500
-4 7 23 23
-3 7 26 26
-2 7 85 85
-1 7 550 600
0 7 850 800
1 7 380 450
2 7 90 95
3 7 270 290
4 7 250 330
5 7 240 250
-4 8 22 21
-3 8 25 26
-2 8. 80 75
-1 8 350 380
0 8 170 125
1 8 80 65
2 8 100 115
3 8 80 80
4 8 130 100
5 8 60 50
-4 ] 21 21
-3 9 24 25
-2 9 27 26
-1 9 38 39
0 9 36 38
1 9 70 90
2 9 240 300
3 1] 160 220
4 9 200 200
() 9 40 36
-4
-3
-2
-1
0




OO WNEO

Brown-Vandever Site, Section 18
Pre-Remediation Survey, August, 1991

North

Avg Gamma

19

uR/hr

92.05 uR/hr



Pre-Remediation Survey, August, 1991

|
Desiderio Site
|

uR/hr

South West Waist Ground
19 34 30 50
18 36 20 30
15.5 34.5 10 10

15 37 30
14.5 39 100 200
14.5 40 10 ' 20
13 41 200 500
12 41 200 400
5.5 34.5 200 380
5.25 34.25 200 400
5 34.1 300 500
4.6 33.7 300 500
4 : 33.8 500 800
11 36 10 50
12 36 500 500
12 36.8 170 200
12 37.5 250 600
12 39 310 1000
12 40 40 48
12.7 39 110 250
12.7 37 180 400
12.7 36.1 130 110
12.7 34.5 310 380
13.5 31 100 130
13 30 100 110
13.8 30 80 80
11.5 29.5 130 130
11 32 250 800
11.5 33 110 110
10 28.6 300 1500
6 26.8 250 500
6.9 26.8 400 3000
7.3 26.3 300 300
6.8 25.9 50 50
5.8 25.9 30 30
5 25 25 25
5.2 22.5 28 28
6 21 20 20
7 20 30 30
7.5 19 32 32
9 19 120 300
9.1 17.9 50 50
10 18 50 50
10.5 8.1 100 800
10.5 18.9 50 50
10 19.4 35 35
9.2 20.3 35 35
9 19.8 30 30
8.4 20.4 30 30
8.6 21.1 38 38

20




Desiderio Site
Pre-Remediation Survey, August, 1991

uR/hr

South West Waist Ground
6.9 22.5 30 30
6.7 24.3 50 50
6.8 25.1 80 80
7.1 25.1 110 170
11.1 22.5 100 ° 100
11.2 21 150 150
12.8 19.9 100 100
13.3 18.2 110 110
16.2 25.5 100 300

16.5 25.3 350
15.5 24 150

16.5 23.3 350
14.3 22.3 35 35
14 21.5 S0 50
13.3 23.3 100 100
14 21 50 50
12.5 21.9 75 75
13 20.5 135 140
13.6 20 65 65
14 16.5 600 2000
7.7 17.5 24 24
5.4 14.1 35 35
5.8 13.9 50 70
5.2 13.6 35 35
4.9 13.2 35 35
4.1 11.7 28 28
4.8 11.7 25 25
3 9.2 60 500
3.3 7.9 40 70
3.8 8 60 100
4.2 9.5 35 35
4.5 7.2 35 35
7.3 7.1 50 50
7.8 6.9 50 400
8.5 5.6 35 35
9.2 5.3 40 75
9.5 5.2 50 50
10 5 65 750
11.5 6 30 30
11.85 6.5 75 300
9.9 6.6 45 45
9.2 7.5 50 50
8.7 7.8 75 75
7 7.8 45 45
6.3 8 35 35
7.4 9.2 50 50
6.2 9.4 50 50
5.3 10 130 1000
4.8 9.3 35 35

25 26.2 23




Desiderio Site
Pre-Remediation Survey, August, 1991

uR/hr

South West Waist Ground
24.5 25.9 23
24 26 29
23.8 25.1 36
24.1 25.1 43
21.2 25.9 86
19.1 25.9 43
18 26.1 107
17.4 25.5 129
17.6 24.7 200
18.8 25.1 114
17.3 23.2 43
20.2 24.8 100
20.8 24.2 100
21.5 23.9 40
22.8 23.3 43
22.4 22.5 107
22 22.5 157
21.3 22.5 171
22 23 157
20.9 23 34
21.1 22.1 114
21.7 22 114
22.2 22 129
23.1 22 71
23.7 23.2 21
22.9 21.1 114
22.5 21.4 171
21.8 22.2 157
21 21.6 86
20.4 22.2 34
20.3 23.1 34
19.9 22.9 34
19.2 23.9 37
18.5 23.3 34
18 22.6 34
18 23.5 34
21 25.2 43
22.3 24.3 46
22.5 20.6 31
20.3 21 143
20.2 21.5 157
20 21.2 31
18.7 21.3 29
17 21.6 40
16.6 22.4 57
15.5 21.6 343
15 21.6 86
16.7 21 86
17 20.6 186
17.1 20.2 214

22



Desiderio Site
Pre-Remediation Survey, August, 1991

uR/hr

South West Waist Ground
17 19.4 157
17.7 19.5 37
18.7 20.6 29
18.4 19.6 31
19.3 17.3 29
20.1 18.1 114
20.2 18.6 200
20.8 18.5 314
21.3 18.9 271
20.2 19.1 286
20.6 19.5 143
20.1 19.5 143
21.6 18.6 236
21.2 17.7 300
20.7 17.6 200
21.7 18.1 200
21.4 17.6 214
21.7 18 157
21.8 17.8 26
21.7 18.9 193
21.9 20 26
20.2 15.1 26
18.6 14 49
18 14.5 100
18.3 16.1 29
17.8 17 46
17.4 18.5 186
17 18.8 157
16.7 18.3 143
17 18.5 143
17.1 17.8 329
16.5 17.3 171
16 18.5 343
15.7 ' 18 314
15.5 18.6 214
15.3 19.1 214
16.4 19 186
16.5 19.4 214
16 19.3 214
16.2 20 229
15.5 20.2 221
14.8 19.6 214
17 17 129
15.6 l16.5 357
14.9 16.1 629
15.3 15.1 1143
14.8 13.8 429
16 13.4 1000
l16.7 12 429

14.2 15.2 71




Desiderio Site
Pre-Remediation Survey, August, 1991

uR/hr
South West Waist Ground
15 12.5 314
15 11.6 100
14.8 10.8 314
16.3 11 571
18.2 10 37
19.6 8.8 300
20 10 286
20.3 11.1 186
20.7 12 214
22 10 21
18 6.8 26
16.9 4.5 24
15.3 6.2 100
15.1 7.2 . 157
16.2 9.1 51
15.6 8.5 214
14.7 9.5 66
12.5 6.2 31
13.9 4.9 129
14.7 4,7 200
14.2 3.6 114
11.2 4 57
11.9 2.1 86
13.5 3 121
11.2 1.1 64
13 0.6 37
14.6 0.8 23
10 2 30
9.3 0.6 23
23.8 30.7 21 21
22.9 28.3 29 29
22 28 43 43
21.6 28.7 43 57
21.9 29.6 21 21
21.6 31.9 43 43
20 32 29 29
1.7 30 71 71
20.4 28.3 143 371
21 27 257 371
22.8 27.1 71 71
22 26.3 100 186
21 26.2 171 329




Desiderio Site
Pre-Remediation Survey, August, 1991

uR/hr
South West Waist Ground
18.2 28.5 29 29
16.7 28 26 26
15 28.1 46 40
14.4 27.3 43 37
13.9 27 71 71
14.4 26.2 54 57
15.7 27.2 69 46
15 27.3 97 114
12.6 26.8 214 457
12.8 25.1 71 71
12 25.8 43 34
11.2 25.7 71 71
11.5 26.6 143 143
11.9 24.3 46 40
10.4 25.5 214 429
9.5 25.5 143 186
10 26.5 186 214
7.1 26 200 171
8.9 26.8 86 71
9.2 24.8 214 171
11 24.4 457 2857
8.1 25.5 43 43
9.1 22.8 100 71
8.9 21.2 37 29
10.3 22.2 71 86
9.5 20.8 57 54
8.9 21.1 37 40
8 23.5 43 43
9.2 23.9 57 51
13.7 14.3 46 46
13.2 16.2 63 57
13.2 17.6 ; 257 857
12.1 17.7 71 71
10.4 17.3 34 , 29
9.4 17.3 34 31
8.8 18.2 36 31
7.5 17.8 36 31
7.1 "16.6 21 _ 21
8.4 17.2 23 23
8.2 15.8 26 26
8.3 14.5 31 29
Q.5 14.2 43 29
10 16 29 29
11 15.2 34 31
11.1 14.1 43 31
11.4 12.6 37 29
12.6 12.1 43 36
12.8 13.9 36 31
13.8 13.1 143 286

13.9 10.9 37 40




Desiderio Site
Pre-Remediation Survey, August, 1991

uR/hr

South West Waist Ground
12 9.8 66 79
11.5 9 186 371
10.3 8.2 57 36
9.7 8.6 143 100
8.2 11 257 257
8 12.3 286 514

7 12 343 457
6.4 13.8 34 34
9.5 12.9 243 286
10.2 12.1 429 543
10.5 11 229 157
11.2 9.8 51 34
12.5 10.3 36 34
13 8.5 86 200
10.6 7.5 49 39
9 8 429 3429
8.8 7.8 100 321
9.1 6.6 71 86
10.2 6.5 57 49

Avg Gamma 122.93 uR/hr
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Aerosol Particulate Monitoring at the Bluewater Uranium Mine Site

EPA Region IX, assisted by EPA/ERT and REAC is conducting a removal
action at several areas of the Vandever and Desiderio mine sites near
Prewitt, NM. As a result of earth moving operations to cover certain
strip-mined areas, the potential exists for resuspension of higher than
ambient concentrations of uranium and/or radium. From analysis of previous
samples taken at these sites, using the maximum detected concentrations of
each isotope, it was calculated that, for Class W lung retention and a 60
hour work week, a dust concentration of 170 micrograms per liter (ug/L)
would result in a dose of 100 millirem per week (mrem/wk). In order to
protect the workers, a criterion of "visible dust" was established for
Level C respiratory protection. If "visible dust" (or, about 10 ug/L) is
present, all unprotected personnel must go to Level C respiratory
protection.

In order to better quantify dust concentrations present at locations
of interest, a model RAM-1 real-time aerosol monitor was used. This
instrument, S/N 1727, calibrated at REAC on 7/28/91, was manufactured by
MIE (Monitoring Instruments for the Environment, Inc.) of Bedford,
Massachusetts. The RAM-1 is a portable, self-contained aerosol monitor
whose sensing principle is based on the detection of near-forward scattered
infrared radiation. The instrument uses a gallium arsenide semiconductor
which generates EM radiation at 940 nanometers (nm) wavelength. The
scattered radiation is detected by means of a silicon photo-voltaic type
diode with an integral low-noise preamplifier. The instrument has three
selectable ranges [0-2, 0-20, and 0-200 mg/m® (= ug/L)]. In addition,
there are four operator-selectable response-time constants (0.5, 2, 8 and
32 seconds). The air flow-rate for sampling is 2 L/min, and for flushing
with clean air is 0.2 L/min. After being fully charged, the instrument is
designed to operate continuously for 6 to 8 hours.

The following table summarizes aerosol particulate data obtained at
the Brown Vandever site (beginning 8/20/91), and at the Desiderio site
(beginning 9/3/91).

The response time constant for the measurements was usually 2 seconds.
With the exception of the time a car passed within 4 feet of the
instrument, the maximum airborne dust concentration measured was 0.371
ug/L. If breathed at that concentration continuously (60 hours per week)
for a year with the maximum concentrations previously measured of uranium
and radium, a 50-year committed effective dose equivalent (cede) of 10.9
mrem would result.

[cede = (5000/170) X (Cpax) = 29.41 Cpu.]

cedes; y, (mrem) = 29.41 Cp,, (ug/L)

where,

Cnax = Dust Concentration in ug/L




Over the period from 08/20/91 through 09/17/91, a total of 41 dust
concentration measurements for a total of 309 minutes were made on 18
different days at a variety of locations on the Vandever and Desiderio mine
sites. The total time-weighted dust concentration over the entire study
was .011 ug/L, which, if breathed continuously for 60 hours per week and
50 weeks per year at maximum previously-measured uranium and radium

concentrations, would result in a committed effective dose equivalent
(cede) of 0.32 mrem.

G. L. Gels
09/25/91




‘ . .

Table 1
Measurement Concentration
_Date _Time Location Zero cCal. Time —Range, ug/L
VANDEVER
08/20 08:50 HP checkpoint -.000 2.50 5 min to .006 ug/L
09:20 30-200 m N of dozers - ———— 3 to .007
09:40 50-150 m N of dozers -.004 ==-=- 3 .000 to .016
11:45 HP cp, downwind -,000 2.50 2 to .004
16:37 HP cp, upwind -.000 =—=—--— 3 .003 to .012
08/21 08:50 100-200m dnwnd of dzers =-.000 ===- 2 .006 to .012
09:10 " .002 ==—- 3 .008 to .016
10:50 HP cp -.000 === 4 .003 to .006
15:27 30-200 m dnwnd of dzers ~-.000 ——-—- 5 .000 to .005
15:49 HP cp -.000 —=-- 2 .000 to .006
15:51 HP cp. Car passes-4 ft -—— ——— 0.5 .002 to .623
to .003
08/22 09:00 HP cp dwnwnd -.000 2.50 5 .003 to .006
14:30 200-500 m S of dozers -.000 2.50 10 .001 to .013
08/23 09:00 HP cp -.000 2.50 6 .003 to .005
14:32 HP cp -.000 2.50 8 .003 to .005
08/24 08:59 HP cp, Sec 24, Brwn-Van -.000 2.50 7 .001 to .007
_MIN MAX _AVG
09:17 75 m NW of dozer -.000 ~=e- 12 .000 .023 .006
to
-.004
09:40 SW sector of Sec 24 -.000 2.50 5 .002 .005 .003
08/26 08:58 HP cp -.000 2.50 10 .008 .208 .012
14:08 HP cp -.000 ===~ 4 .004 .013 .009
15:43 HP cp VERY windy -,001 -—---- 8 .005 .371 .040
(thunderstorm)
08/28 13:20 HP cp -.000 2.50 5 .002 .008 .005
DESIDERIO
09/03 10:55 HP cp -.000 2.50 5 .002 .004 .003
09/04 10:10 HP cp -.000 2.50 5 .003 .006 .005
15:10 SW of pit -.000 ===- 5 .000 .000 .000
15:20 North side of NE pit -.000 ~—-——- 5 .003 .042 .022
09/07 17:05 HP cp -.000 2.50 5 .010 .170 .026
09/09 15:30 HP cp, 25 m downwind -.000 2.50 30 .003 .174 .030
of loader
09/10 09:06 HP cp, dozer 75 m upwnd -.000 2.49 10 .003 .015 .009
13:50 HP cp dozer near -.000 —--—- 12 .000 .058 .011
09/11 07:50 HP cp -.000 2.50 10 .008 .011 .009
15:25 HP cp ’ -.001 --—- 10 .002 .141 .004
09/12 08:25 HP cp -.000 2.50 10 .004 .040 .008
14:05 HP cp -.000 =—-- 10 .000 .071 .005
09/13 11:30 HP cp , -.000 2.50 15 .000 .015 .004
15:45 HP cp -.000 -==—= 10 .000 .006 .002
09/14 10:55 HP cp -.000 2.50 7 .003 .006 .005
16:55 HP cp -.000 -———- 5 .002 .004 .003
09/16 08:30 HP cp, dozer 100m upwnd -.000 2.49 15 .003 .045 .010
13:40 HP cp, dozer 50-100 m -.000 =e=- 10 .003 .257 .035
upwind
09/17 11:15 HP cp -.000 2.50 10 .004 .014 .008
14:35 HP cp -.000 -—==- 8 .002 .007 .005




' . .
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Table 2
Bluewater Uranium
Average Dust Concentration Calculation

MEASUREMENT AVG DUST

DATE TIME (MIN) CONC (ug/L)

08/20/91 5 0.004

3 0.005

3 0.008

2 0.003

3 0.008

08/21/91 2 0.009
3 0.012 .

4 0.005

5 0.003

2 0.003

08/22/91 5 0.005

10 0.007

08/23/91 6 0.004

8 0.004

08/24/91 7 0.005

12 0.006

5 0.003

08/26/91 10 0.012

4 0.009

8 0.04

08/28/91 5 0.005

09/03/91 5 0.003

09/04/91 5 0.005

5 0

5 0.022

09/07/91 5 0.026

09/09/91 30 0.03

09/10/91 10 0.009

12 0.011

09/11/91 10 0.009

. 10 - 0.004

09/12/91 10 0.008

10 0.005

09/13/91 15 0.004

10 0.002

09/14/91 7 0.005

: 5 0.003

09/16/91 15 0.01

10 0.035

09/17/91 10 0.008

8 0.005

TOTAL: 309
AVERAGE TIME-WEIGHTED
DUST CONCENTRATION: 0.01091




Bluewater Uranium Mines Site

Maximum measured concentrations rem(lung) /uci of intake
Class W Class Y
238y; 390 pCi/g = 3.9 x 10™ uci/g 52 1000
235y, 29 = 2.9 x 1073 56 1000
234y 330 = 3.3 x 10™ 59 1100
225Ra: 450 = 4.5 x 107 59 -

If a person inhaled one gram (1 g) of dust at maximum measured
concentrations, he would inhale:

3.9 x 107" uci of 238U’leadlng to a (50 yr) lung dose of .0203 rem

2.9 x 1073 235y .0016
3.3 x 107 234y .0195
4.5 x 10°* 226Rpa .0266

using the Class W lung retention factors.

Summing the doses from the four radionuclides gives a total lung
dose per gram of dust inhaled of
.068 rem(lung) /g(dust)
Or, using a lung weighting factor of 0.12,
.0082 rem(cede) /g(dust)
or,
8.2 mrem(cede du [Class W]

Doing the same exercise for Class Y factors for the uranium
isotopes, a person would inhale (per gram of dust):

3.9 x 107" uCi of %%y leading to a (50 yr) lung dose of .390 rem
2.9 x 1073 235y .029

3.3 x 107 %y .363

4.5 x 107 225Ra .0266
using the Class Y lung retention factors.

Summing the doses from the four radionuclides gives a total lung
dose per gram of dust inhaled of
.81 rem(lung) /g(dust)
Or, using a lung weighting factor of 0.12,
.097 rem(cede) /g(dust)
or,

" 97 mrem(cede dust [Class Y]




To keep the dose for the job below 100 mrem per 60 hr. week, or
1.67 mrem/hr, one could not breathe dust at a concentration greater
than w, (for Class W) or y. (for Class Y), where

Wy = [1.67 mrem/hr]/[(8.2 mrem/g] = .204 g/hr
and
Y = [1.67 mrem/hr]/[97 mrem/g] = .0172 g/hr

So, at 20 L/min x 60 min/hr = 1200 L/hr, the dust concentration
must be less than:

W, = [.204 g/hr]/[1200 L/hr] = 1.7 x 10™* g/L = 170 ug/L
and
Ye = [.0172 g/hr]/[1200 L/hr] = 1.43 x 10° g/L = 14.3 ug/L

These are the dust concentrations at which respiratory protection
is required. This calculation is based upon the highest measured
concentrations of each nuclide and the presence of the calculated
dust concentrations for 60 working hours per week.

G. L. Gels
8/11/91



APPENDIX C
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Nanabah-Vandever Site, Section 24
Post-Remediation Survey, August, 1991

West

-9
=10
-11
-12
-13
-14
=15
-16
=17
-18

-8

-9
=10
=11
=12
-13
-14
=15
=16
-17
-18

-8

-9
=10
=11
~-12
-13
=14
=15
=16
=17
-18

0

-1

-2

=3

-4

-5

-6

=7

-8

-9
=10
=11
=12
-13
=14
-15
=16
=17

South

Waist
uR/hr

30
20
18
18
15
20
18
27
18
18
24
20
18
16
16
20
32
56
20
18




Nanabah-Vandever Site, Section 24
Post-Remediation Survey, August, 1991

West

-18
0
-1
-2
-3

South

Waist
uR/hr




Nanabah-Vandever Site, Section 24
Post-Remediation Survey, August, 1991

Waist

West South uR/hr
-11 -7 42
-12 -7 24
-13 -7 39
-14 -7 28
-15 -7 22
-16 -7 18

=17 -7 24




Nanabah-Vandever Site, Section 24
Post-Remediation Survey, August, 1991

Waist

West South uR/hr
-4 -10 24
=5 -10 38
-6 -10 50
-7 -10 26
-8 =10 28
-9 =10 30
=10 -10 38
-11 =10 32
=12 -~10 36
-13 -10 20
-14 =10 18
-15 -10 20
-16 -10 42
-17 -10 32
-18 -10 34
(4] -11 26
-1 -11 24
-2 -11 20
-3 -11 26
-4 -11 32
-5 -11 46
-6 -11 40
-7 -11 40
-8 -11 32
-9 -11 56
=10 -11 36
-11 -11 22
-12 -11 20
=13 -11 18
-14 -11 24
-15 -11 20
0 -12 26
-1 -12 22
-2 -12 22
-3 -12 30
-4 -12 32
-5 -12 46
-6 -12 46
-7 -12 36
-8 -~12 50
-9 -12 44
-10 -12 32
-11 -12 20
-12 -12 18
-13 -12 14
0 -13 26
-1 -13 26
-2 -13 24
-3 -13 26
-4 -13 24




Nanabah-Vandever Site, Section 24
Post-Remediation Survey, August, 1991

Waist

West South uR/hr
-5 -13 44
-6 -13 55
-7 -13 50
-8 -13 36
-9 -13 34
=10 -13 36
-11 -13 20
-12 -13 22
-13 -13 14
0 -14 42
-1 -14 28
-2 -14 44
-3 -14 28
-4 -14 44
-5 -14 30
-6 -14 44
-7 -14 56
-8 -14 32
-9 -14 22
-10 -14 16
-11 ~14 22
=12 -14 20
-13 -14 16
0 -15 55
-1 -15 26
-2 -15 36
-3 -15 23
-4 -15 50
-5 -15 56
-6 -15 50
-7 -15 50
-8 -15 42
-9 =15 30
-10 -15 28
-11 -15 26
-12 -15 18
-13 -15 14
0 -16 32
-1 -16 26
-2 -16 44
-3 -16 24
-4 -16 56
-5 -16 50
-6 -16 46
-7 -16 40
-8 ~16 24
-9 ~-16 26
=10 g ~-16 20
-11 -16 14
-12 -16 14

5




Nanabah-Vandever Site, Section 24
Post-Remediation Survey, August, 1991

West

-13
0
-1
-2

!
[}
[

South

-16
=17
-17
-17
=17
=17
=17
=17
=17
=17
=17
=17
=17
=17
=17
=18
=18
-18
-18
-18
-18
=18
-18
=18
-18
-18
-18
-18
-19
~19
=19
=19
=19
=19
~19
-19
-19
~-19
=19
-19
=20
=20
=20
-20
=20
=20
~-20
-20
=20
=20

6

Waist
uR/hr

12
32




Nanabah-Vandever Site, Section 24
Post-Remediation Survey, August, 1991

West

-1

South

=21
-21
=21
=21
=21
=21
-21
-21
=21
=21
-22
=22
-22
-22
-22
~22
-22
=22
-22
=22
=23
=23
=23
-23
=23
=23
=23
=23
-23
=23

~ Avg Gamma.

Waist
uR/hr

26
26

28.19 uR/hr



Brown-Vandever Site, Section 18
Post-Remediation Survey, August, 1991

uR/hr
West North waist Ground
( Pre-response)
-4 0 18 26
=3 0 12 120
-2 0 18 32
-1 0 10 31
0 0 20 60
-4 1 12 27
-3 1 12 32
-2 1 15 32
-1 1 16 42
0 1 20 12Q
1 1 15 40
2 1 18 26
-4 2 12 25
-3 2 12 28
-2 2 12 35
-1 2 16 55
0 2 14 145
1 2 12 60
2 2 14 44
3 2 12 27
4 2 12
5 2 12 24
-4 3 10 25
-3 3 20 60
-2 3 14 115
-1 3 10 75
0 3 12 140
1 3 12 60
2 3 14 110
3 3 12 85
4 3 12 28
5 3 14
6 3 12
-5 -4 12 25
-4 4 12 75
-3 4 16 75
-2 4 12 100
-1 4 10 125
0 4 10 50
1 4 14 105
2 4 12 120
3 4 16 350
4 4 12 370
5 4 12 32
6 4 14
-4 5 18 29
-3 5 12 38
-2 5 10 55
-1 5 12 75
0 5 12 42




Brown-Vandever Site, Section 18
Post-Remediation Survey, August, 1991

uR/hr
West North Waist Ground 4
( Pre.-respPonSE
1 5 12 55
2 5 14 70
3 5 14 600
4 5 12 80
5 5 16
-4 6 12 21
-3 6 12 25
-2 6 10 65
-1 6 12 - 105
0] 6 10 70
1 6 12 120
2 6 12 115
3 6 12 240
4 6 12 300
5 6 16 500
-5 7 14
-4 7 12 23
-3 7 16 26
-2 7 34 85
-1 7 14 600
0] 7 12 800
1 7 12 450
2 7 12 95
3 7 12 290
4 7 12 330
5 7 12 250
-6 8 14
-5 8 12
-4 8 12 21
-3 8 12 26
-2 8 12 75
-1 "8 16 380
o 8 10 125
1 8 12 65
2 8 12 115
3 8 12 80
4 8 12 100
5 8 12 50
-4 9 14 21
-3 9 12 25
-2 9 12 26
-1 9 12 39
0 9 12 38
1 9 12 90
2 9 12 300
3 9 12 220
4 9 12 200
5 9 12 36
-4 10 10 19
-3 10 12 24




Brown-Vandever Site, Section 18
Post-Remediation Survey, August, 1991
uR/hr
West North Waist Ground ,
(Pre-reyponse)
-2 10 14 23
-1 10 10 28
0 10 12 33
1 10 12 50
2 10 i2 350
3 10 12 130
4 10 12 170
5 10 18 32
-4 11 12 19
-3 11 10 20
-2 11 12 20
-1 11 12 25
0 11 14 36
1 11 12 160
2 11 10 30
3 11 14 250
4 11 12 50
-4 12 12 18
-3 12 12 19
-2 12 12 20
-1 12 12 23
0 12 10 27
1 12 12 25
2 12 12 50
3 12 12 24
4 12 12 24
-4 i3 12 17
-3 13 12 19
-2 13 12 18
-1 13 10 19
0 13 10 22
1 13 14 22
2 13 12 20
3 13 12 16
4 13 12 20
6 6 12 32
6 7 12 30
-5 5 12 21

Avg Gamma 12.84 uR/hr




Desiderio Site
Post-Remediation Survey, September, 1991

Pre-Remediation Grid Post-Remediation Grid
------------------------------ Waist ==—crmccccnrrrcccec e
South West uR/hr North East
24.7 32.1 11 NO EO
24.2 29.9 39 NO El
23.6 27.6 12 NO E2
23.1 25.4 11 NO E3
22.5 . 23.1 11 NO E4
22.0 20.9 14 NO ES5
21.4 18.6 14 NO E6
20.9 16.4 i2 NO E7
20.3 14.1 13 NO E8
19.8 11.9 13 NO E9
19.2 9.6 13 NO E10
18.7 7.4 15 NO El1
22.4 32.6 17 N1 EO
21.9 30.4 13 N1 El
21.3 28.1 14 N1 E2
20.8 25.9 12 N1 E3
20.3 23.7 12 N1 E4
19.7 21.4 15 N1 ES
19.2 19.2 12 N1 E6
18.6 16.9 12 N1 E7
18.1 14.7 14 - N1 E8
17.5 12.4 19 N1 E9
17. 10.2 40 N1 E10
16.4 7.9 22 N1 El1l
20.2 33.2 12 N2 EO
19.6 30.9 11 N2 El
19.1 28.7 13 N2 E2
18.5 26.4 17 N2 E3
18.0 24.2 13 N2 E4
17.4 21.9 12 N2 ES5
16.9 19.7 11 N2 E6
16.3 17.4 12 N2 E7
15.8 15.2 14 N2 E8
15.3 13.0 16 N2 E9
14.7 10.7 18 N2 El0
14.2 8.5 28 N2 . E11
17.9 33.7 15 N3 EO
17.4 31.5 22 N3 El
16.8 29.2 12 N3 E2
16.3 27.0 11 N3 E3
15.7 24.7 15 N3 E4
15.2 22.5 11 N3 E5
14.6 20.2 12 N3 E6
14.1 18.0 10 N3 E7
13.5 15.7 50 N3 E8
13.0 13.5 18 N3 E9
12.4 11.2 14 N3 El0
11.9 9.0 25 N3 Ell
15.6 34.2 12 N4 EO
11




Desiderio Site
Post-Remediation Survey, September, 1991

Pre-Remediation Grid Post-Remediation Grid
————————————— e ————— Waist ~———-—ecrmccmmmrrr e e

South West uR/hr North East
15.1 32.0 13 N4 El
14.5 29.7 13 N4 E2
14.0 27.5 12 N4 E3
13.5 25.3 17 N4 E4
12.9 23.0 12 N4 ES
12.4 20.8 12 N4 E6
11.8 18.5 11 N4 E7
11.3 16.3 20 N4 E8
10.7 14.0 30 N4 E9
10.2 11.8 30 N4 E1l0

9.6 9.5 14 N4 El1l
13.4 34.8 12 N5 EO
12.8 32.5 15 N5 El
12.3 30.3 13 N5 E2
11.7 28.0 14 N5 E3
11.2 25.8 11 N5 E4
10.6 23.5 12 NS E5
10.1 21.3 11 N5 E6
9.5% 19.0 14 N5 E7
9.0 16.8 18 N5 E8
8.5 l14.6 14 NS E9

7.9 12.3 18 N5 El0

7.4 10.1 i3 N5 El1l
11.1 35.3 15 N6 EO
10.6 33.1 25 N6 El
10.0 30.8 32 N6 E2
9.5 28.6 15 N6 E3
8.9 26.3 11 N6 E4
8.4 24.1 12 N6 ES
7.8 21.8 10 N6 E6

Avg Gamma 15.86 uR/hr




APPENDIX D

ATSDR POST RECLAMATION LETTER



oy, . (‘ Public Health Service

DEPARTMENT OF HEALTH & HUMAN SERVICES Agency for Toxic Substances
é and Disease Registry

Memorandum
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e

Date September 24,,1991

. " Y s /
iz v |
From i llian Q. Nelson, Senior Regional Representative, Region IX

2

Subject Review of Response Actions at the Bluewater Uranium Site

3

To Robert Bornstein, EPA OSC/ERS, H-8-3, Rm 8155

The Agency for Toxic Substances and Disease Registry
(ATSDR) has reviewed the draft and final document dated
September 23, 1991, describing the past removal action summary
of exposure for the above site.

In consultation with Dr. Paul Charp of ATSDR, we find
that the described removal actions are satisfactory for those
areas indicated and are protective of public health.




INDOOR RADON AT VANDEVER AND DESIDERIO MINE SITES

There is some concern about indoor radon concentrations at the
Vandever and Desiderio uranium mine sites (the Bluewater Mine
Sites) near Prewitt, New Mexico. Strip mining operations occurred
at both of these locations in the past, indicating that relatively
rich uranium deposits lie fairly close to the surface and in close
proximity to the home sites.

Two questions need to be answered at these locations: (1) How
do indoor concentrations measured at these two sites compare with
concentrations measured elsewhere? And, (2) Is it either likely or
possible that past mining operations have adversely affected the
radon concentrations indoors?

To answer the first question, it has been reported that a
concentration of 4.6 pCi/L has been measured at one of the homes at
the Desiderio Site, as well as concentrations between 1.5 and 3.3
pCi/L at other homes on site. These measurements were taken with
alpha track detectors left in place for two to three months. The
results reported at the mine sites are typical for this area (IHS
survey, January, 1990,) and in most areas of the country. In the
immediate Bluewater area, thirteen homes were measured in the IHS
survey, ranging from <1.0 to 7.5 pCi/L, with the average being 2.5
pCi/L. As another point of comparison, a survey in North Dakota
showed average radon concentrations of about 6 pCi/L. The
conclusion is that there seems to be nothing unusual about the
results reported at the two mine sites.

Is it likely, or even possible, that past mining operations
have affected indoor concentrations at these sites? The source of
indoor radon is the so0il in direct proximity to the home. The
distance that radon can travel before it decays is directly related
to the so0il porosity and inversely related to the moisture content.
The two mine sites contain a soil horizon composed of fine to
coarse grain sand and weathered limestone. The soil porosity is
high and the moisture content is low. Therefore, the soil
possesses very good soil gas diffusion characteristics. However,
since the mean diffusion path length for a radon atom is only a few
meters at most before it decays, and since no mining operations
have taken place within 50 meters of any on the homes, it is
unlikely that the mining operations have in any way affected the
s0il gas radon concentrations near the homes.

Since these two sites are not "normal" sites as far as the
potential for outdoor concentrations of radon, the additional
guestion might be asked, "Could these homes be affected by airborne
radon from nearby exposed uranium seams or open mine shafts?". It
is difficult to answer "No" to such a speculative question, since
outdoor concentration measurements have never been made to my




knowledge. However, it is very unlikely that increases in outdoor
concentrations near the homes have occurred as a result of mining
operations. The distance of the homes from any potential airborne
sources plus the vast volume of mixing air between source and
receptor support this conclusion. Indirectly, it must be noted
that while radon so0il gas measurements have been used as a
prospecting tool, radon air concentration measurements have never
been used to prospect for uranium. This indicates that increased
air concentrations are not associated with rich uranium soil
deposits, and thus one would not expect to see any increase in
airborne radon concentrations near the homes on these sites.

In conclusion, it does not appear that any increased indoor
radon concentrations should be expected or have been measured at
the homes on the Vandever and Desiderio sites. Additional long-
term measurements following EPA protocols may help clarify this
conclusion. It is recommended that any new home construction,
particularly on land included as part of this removal action,
include piping and sub-~foundation gravel consistent with EPA
recommendations for new home construction, so that if elevated
concentrations are encountered (as have been in 8.3% of the homes
in the TIHS study), mitigation procedures will be cheap and
effective.
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. . TAKE ----::
United States Department of the Interior Jioy)mmm—
A
BUREAU OF LAND MANAGEMENT ————————
Rio Puerco Resource Area —- -
439 Montano N.E.
Albuquerque, New Mexico 87107 I KEPLY REFLR TO:
3570 (017)
.ﬂ:ﬂqgjiiwftsﬁ\\
JuL 07 198’8‘ epm
REM : ‘i’\;
The Navajo Nation {;: JUL 1 %Hg P L"
Attn: Louise Linkin, Navajo EPA ‘L’i\‘ Eavirogimantal Protectian
P.0. Box 308 o b“ u'
Window Rock, AZ 86515 NN ;35; /\ /

\ .
Dear Ms. Linkin: <i£§2]:§;§j:i

At the request of Patrick Antonio, Roger Baer of my staff has prepared three
work-maps for Patrick's use. These maps outline areas on Navajo allotted
lands where the greatest possibility exists for finding residences which have
high levels of radioactive radon—-222 gas.

Uranium mineralization has historically been found in all rock layers between
the Todilto Formation and the Dakota Formatiom in the area around Haystack
Mountain. Where these formatioms outcrop on the surface, one can expect to
find the greatest concentrations of uranium minerals. Residences built where
these formation outcrop may have higher than normal to very high levels of
radon gas.

We recommend that all residences located between the outcrop of the bottom of
the Todilto and the top of Dakota be surveyed for radon gas. The areas of
greatest concern are in T. 13 N., R. 10 W. and the northeast quarter of T. 13
N., R. 11 W. These areas are indicated on the enclosed maps.

If you have any questions, please contact John Andrews, Chief of the Minerals
Staff at 505-761-4504.

Sincerely,

Herrick E. Hanks
Rio Puerco Resource Area

Manager

Enclosures
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- Uranium and Thorium Qccurrences in New Mexico:
Distribution, Geology, Production, and Resources,

with Selected Bibliography

by

virginia T. McLemore

- New Mexico Bureau of Mines and Mineral Resources

Open-file Report OF-183

September, 1983

. " NAVAJO SUPERFUND OFFICE
v P.O. BOX 2946
WINDOW ROCK, AZ, 86515

- partial Financial Support by
U.S. Department of Energy
Grand Junction Area Office
Subcontract No. 82-555~E




ame  Mumber Mine Name

Tona Oce

Pounds U30g

U30g Pounds V05 W05  Type of Deposit

Host Rock

periods of Production/
shipper

¥ 158.17W.33.214 Dianond #2
{Largo 32, Mike
Smith Lease)

™

13N.94.28.411 lpog, Flea, and B3

Group
* 13N.9W.21.324 lporis-Section 21

™

—

14N.19W.11.312 Dysart §1
~ (Section 11)

.. 14N.10W.11.424 Dysart #2
13H.99.20.233 East Malpais Lease
" 14N.124.24.243 Elkins Group

* J4N.11W.9.214 lEvelyn

-13N.9W.29.141 Faith-Section 29

134.9W.30.442 Flat Top

15N.16W.4.111 Foutz §1

15N.16W.5.222
16M.16W.31.444
14N.11W.8.213

e .

Foutz #2
Foutz §3
Francis

limyutack
SW1/4 sec. 13
Bibo
Sec. 19
TOTAL

TIN.1IW.13.314
PIN.1IW.13.444
LIN.168W.19.118

TR, 14.414  Hogan Mine

{Bection 14}

i5N.168W.12.244 Hogback #3-5

lIsabella
{Section 7)

13N.9W.7.221

4N.11W.35.12¢ [oet Mine
R.14W.12.423 lMac 41

H.13W.18.442 Mac 2

SN.9W.28.144 Malpais Raise

IN.9W.23.233  Marquez Mine

N.10W.11.112  Mary #1 (Dysart $3)

55,717

244,177
31,958

891,922

237,602

38,323
59
10,743

66,327

49,663

J24

242
2,412
55

1,162
3,736
137,310
142,208
129,951

6,354

76,748

9
e, 199

31,194

42,00
723,032

357,262

244,939

906,235
118,052

3,795,495
894,642

139,818
151

49,584

258,615

216,486

1,844

1,045
8,556
6,164

2,830
16, 761
562,267
581,798
678,518

24,234

237,060

4
289,125
189,929

198,492
3,757,847

794,863

@.22

8.19
.18

g.19

8.23
2.13

2.23

3.12
8.22
.28
8.9

§.26

86,298

47,438

231

23,539

66,126

2,676

2,877
12,466
12,578

165,454
165,494

2,954

8.2¢

.48

g.11

sandstone

sandstone

sandstone

sardstone

sandstone
limestone

sardstone

Llimestone

1imestone

sandstone

sandstone

limestons

sandstone

shale

sandstone
sandstone

sandstone

sandstone
sandstone

sandstone

K

i3

Jt

Jt

3

g

id F 88 %

1952~1953 ~ Adee Doxige
Enterprises; 1954-1956-
General Uranium; 1955,1956-
1959-Largo Uranium (b.p

1964-1967-A and B Mining
Q0.3 1968-1978-Shiprock Ltd
1957-19% - Four Cornaercs
Exploration Co.
1958-1959 ~ Wastvacoy 1959
1960-Phillips Petroleum (o.
1959-1961-Phillipe Petroley
Co.r 1959-1961-Phillipe
Petroleum Cn.-KSN Co.p
1961-KSN Oo.
1956~1958 - Rio de Oro; 1959
1968-Midcontinent and Rio &
Oro; 1961-Rio de Oro; 1961
1862-Hovestake-Sapin
1959 - Rio de Oro and Mid-
continent; 1968-1961-Rio de
Oro; 1961-1962-Homestake-
Sapin
19568-1968 -~ Four (orners
Exploration Co.
1952 - Farris Mines, Inc.;
1953~1954~Josephine Elkins
1953~1956 ~ Anacorda Co.;
1966-1968-Farris Mines,
Inc.; 1969-1970-Smith
Development; 1978-Minerals
Enexgy
1958-1959 - Westvacop 1959-
1968-Phillips Petruieun M. ;
1968-phillipe Petroleum Co.-
KSN Co.p 1961-1962-KSN Oo.;
1963-Unitad Nuclear; 1963~
KSN (o. and United Muclear;
1964-KN (.
1955-1957 ~ Holly Uranium
o.; 1957-1959-Flat Top
Mining Co,; 1963-1966-Bailey
and Fife
1953 - Foutz Mining Oo.,
Foute Mining Co. and Hanosh
Mines
1953-1954 - Foutz Mining Oo.
1953-1955 - Foutz Mining Oo.
1953-1954 - Farris Mines,
inc.

4

1952-1965 - Haystack Mountain

Development Corp.

1959-1961 - Four Corners
Exploration Co.; 1962~
Homestake—Sapin

1951-1953 = Albert Smith;
1954-1956-Hyde Uranium (0.
1957~1958-Calunet and Hecla;
1958-Mathis and Mathis;
1959-Sea Tee Mining .y
1960-Windsor Mining (o,

1959-1961 - Phillipe
Petroleum (o.y 1961-1962-
KN Mining Co.

1954 - Berryhill and Elkins

1968 ~ Homestake-Sapin:
1968-197¢-United Nuclear~
Homestake

1968 - Homestake-Sapin; 1968-
1978-imitad Nuclear-
Honastake
1958 ~ Holly Minerals; 1958~
1961-See Tee Mining Grouwp
1958-1964 ~ Calumat and
Heclay 1965-1966-United
Nuclear Ooep.

1959-1961 ~ Boyles Brothers;
1962-Boyles Brothers and
Mtrada Ooxp.; 1964-Stella
Dysart; 1964-Dysart and
Homestaka-Saping 1964-1965-
Hanestake-Sapin

1

;.

N



. . !

Paricds of Production/

- Number Mine Name Tons Ore  Pounda U30g Wy0g Pounds V05 W05 Type of Depoeit Host Rock Shipper
- 1301.99.20.321  Mesa Top Mine 188,261 512,965 B.24 144,619 -— sandstone Jmp 1954-1957 - Lea Explorationy
1957-Holly Minerals and Lea
o1PW.4.244 pPat ~ Section 4 5,863 12,645 S.12 2,478 — sandstooe Jmw, KA 1952-1959 { Dakota
(Dakota Mine) . Co.; 1962-1963-Farris
13N.9.19.420 1 ’ Mines, Inc.
. .19, Poison Canyon 217,066 1,004,574 .23 338,054 — sandstone Jmp 1952-1959 - Haystack Mountalr

Development Corp.; 1968-
1962-Fartis Mines Inc.

14M.11W.28.113 Red Cap Group 195 497 2.13 951 .24 limestone Jt 1952-1953 - Navajo Develop-
(T Group) ment Co.; 1953-Fitzhugh &
~ Doerrie
134.10W.16.134 Red Point Lode 482 1,223 2.13 746 #.07 limestone Jt 1952-1955 - R.M. Shaw
14N.11W.28.144 Rad Top Mines 165 390 @.12 1,287 8.39 limestona Jt 1955 - Red Top Uranium
h Mining Co.
148.90.34.424 lgandatone 1,834,255 3,540,829 a.17 — —  sandstone Jrw 1959-?;63 - Phillipe

Petroleun Co.; 1963-1978-

United Nuclear Corp.
1IN.9W.1.200 ISectim 1 {13-9w) 148,066 1,699,137 a.57 —_— _— sandstone Jrw 1967 - Karr-McGee; 1969-1978-
~ mined through Cliffside Kerr-McGea and Nation Lead
15M8.16W.3.332 Section 3 (15N-16W) 324 1,836 8.28 424 -— sandstone xd 1957 - Christensen and Rem
Santa Fe~Christensen {coal) Uranium Co.3 1957-1958-Rem
- Rats Nest Mine Uranium Co.
13N.10W.5.144 Section 5 (13N-10W) 23 54 @.12 -— — sandstone Kd 1958 - Wastvaco £
13M4.9W.8.114 Section 8 (13N-9W) 47,808 165,319 8.17 — — sarvistone Jap 1958-1963 - United Weatamn;
Spencer Shaft . 1961 -Hyde and Casper; 1964-
- 1966-W.D. Trippr 1966-1967~
- 1 Jamas J. Goode
14N.10W.10.244 ‘Section 10 (14N-10W) 130,767 514,935 8.20 —_ — sandstone Jmw 1957-1962 - Kermac Nuclearp
1 1964-Hicreatake-Sapin
' 14N.10W.12.411 ‘Section 12 (14N-10W) 74,975 211,873 g.14 — el sandstone Jrw 1961 - Anderson Develogmant
Corp.: 1962-1963-Stslla
1 ' Dysart
14N.19W.15.44]1 ‘Section 15 1,213,814 3,625,924 8.15 — _— sandstone Jow 1958-1961 -~ Homestake-Saping
{14N-10w) 1961-1965-Rio and Kome—
1 atake-Sapin; 1966-1969-
Homestake-Sapin; 1969-1978-
1 United Nuclear-liomestakxe
14N.9.17.323 ‘Section 17 {14N-9W) 544,164 2,315,182 @g.21 -— — sandstone 1968-1964 ~ Kermec Nuclear

Corp.; 1965-1970-Kerr-McGee
=~ 13N.10W.18.341%Section 18 (134-10W) «-25,796 —— 98,175 ~— 8.19 ——— 75,342 £.38 limeatons 1952 - Sutton, Thompeon, .
{Indian Allotment) . wWilliams; 1953-Williame;
1955-Santa Fe Uranium; 1955~
1956-Santa Fe Uranfum and
Federal Uranium; 1957-1959-

® g

. Federal Uranium; 1963-1964~
Mesa Mining Co.; 1966-Cibola
1 Mining Co.
14N.9W.18.483 -“Section 18 (1l4N-9wW) 531,946 1,586,447 9.16 —_— — sandstone Jrw 19621964 - Kermac tuclear;
1 mined Sec. 17 1965-1978-Kerr-#cGee
14N.9v.28.114 Section 2@ (14N.9W) 486,375 2,223,977 2.23 — — sandstons Jirw 1962 -~ Kerr-}McGee
. mined through Sec. 17 '
14N.104.22.223 lsection 22 2,189,051 11,685,672 B.18 —_ - sandstone Jmw 1958~1964 - Kermac Nuclear)
" (148-19W) heap leach -— 38,105 — — — 1965~1973-Kerr-McGee
14N.10W. 23,134 YSection 23 2,528,797 9,679,773 8.19 - -_ sandstone Jrw 1959-1968 - Hanestake—Sapin;
{14N-10W) 1969-1978-Homestake-United
* Nuclear
13N.10W.23.444 Section 23 (13N-12W) 21,826 138,541 9.32 18,256 9.86 limestons Jt 1957-1965 ~ Haystack Mountain
: Development Corp.: 1965—
1966-Santa Fe Paclfic
13N.9W.24.121 Section 24 (13N-9W) 14,958 37,693 8.17 _— o sandstone Jmp 19681963 - Febco Mines, Inc.
Chill Wills, Rialto ’
{Section 13)
<< 138.11W.24,222 ~Section 24 (13N-11W).. 24,638 ._— 115,875~ 9.22 — 85,545 ©,18 limestone Jt 1952-1954 ~ Glen Williams;
. ’ Indian Allotment to 1955~1956-Santa Fe Uraniun;
Hana-A~Bah Vardever 1955-Federal Urantum Corp.
Santa Fe Uranium; 1956-1957-
3 Federal Uranium Corp.
14N.10wW.24.332 1;;ecticn 24 1,904,582 7,871,564 .19 - — sandstone Jaw 1959-1964 - Kerr-McGee
. i (14N~10W) Nuclear; 1965-197¢-Kerr-
Heap leach —_— 579 —_ -— — McGee
1N.10W.25.411 1Sqect_i,onlzs {13N-12W) 235,156 958,858 g.28 153,657 0.12 limestone Je 1952 - A T anl SF RR; 1955
1961-Haystack Mountain De-
velopment Corp.y 1962-1963~
Santa Fe Pacific; 1963-
Farris Mines, Inc.y 1963-
1965-8anta Fe Pacificy 1965~
. 1966~Farris Mines, Inc.)
1968-tmestaka; 1969-1978-
United Nuclear Cocp.
14N,10W.25.144 lsection 25 1,791,848 6,444,889 6.18 —_ —  sandstone Jnw 1959-1969 ~ Homestake-Saping
{ 14N-10W) 1969-197@~ikomestake-United
Nuclear
138.10W.26.221-Ygect ion 26 (130-10W)~— 11,118 —~—~ 83,752 — $,38 — 17,518 — 2.08 — limestone .. . J& e - 1952-1957 - Hanosh Mines
Daaldero Group
14N.12W,.26.220 1Sect!.v:)r\ 26 (14N—1B’H) 362,110 1,199,696 @.17 — — sandstons Jot 1965-197@ - Kerr-#Gee
minel through

Section 24 .
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13N.11W.13.314

Haystack-Section 13 Pit (NM-B-1 lease, Bilba, Arthur Bibo,
Railroad Sec.)}

NW1/4 SW1/4 13 T13N RL11IW 35921'15"N 107°957'32"W
Bluewater 7-1/2 Elevation 7,058 ft

Ambrosia Lake subdistrict~Grants uranium district

U, Vv, limestone

two coalescing open pits ~ 6d-~ft deep

1,162 tons ore yielding 2,830 1lbs U30g (9.12%) until 1970
Jurassic Todilto Limestone

mineralization in upper limestone, associated with
intraformational folds

Limestone

produced 1958, 1961 by Arthur Bibo; then 1976-1981 by
Todilto Exp. and Dev. Co. {(production included in Haystack-
Section 13, 13N.1llw.13.324

FN 5/21/82; Green and others (198dc, #183); Siemers and
Austin (1979); Hilpert (1969, p. 37, #17); Kittle and others
(1L967); McLaughlin (1963); U.S. Atomic Energy Commission
(1959a, p. 52); Fincher and Konigsmark (1957); Anderson,
E.C. (1955); PRR CEB-16 (1950); USAEC files (1965); USDOE
files (1982)

13N.11W.13.324

Haystack-Section 13 (NM-B-1 lease)

SW1/4 13 T13N RL1W 35°921'20"N 107°57'20"W

Bluewater 7-1/2 Elevation 7,100 ft

Ambrosia Lake subdistrict-Grants uranium district

u

1,788~ft decline, open pit

191,909 tons of ore yielding 458,579 pounds of U30g at an
average grade of §.112% U30g (USDOE files)

Jurassic Todilto Limestone, Entrada Sandstone

3-ft thick, six ore bodies found in this area

Limestone

produced 1975-1981 by Todilto Exp. and Dev. Co.; includes
all production from NM-B-1 Lease

FN 5/21/82; Green and others {198%c, #313, 316, 328); USAEC
files (1965); USDOE files (1982)

figure 14

13N.11W.13.444 ,
Haystack~-Section 13 (NM-B-1 lease, Railroad section, Arthur Bibo)
SE1/4 13 T13N R11Ww 35921'15"N 197057 '@0"W

Bluewater 7-1/2 Elevation 7,101 ft

Ambrosia Lake subdistrict-Grants uranium district

U

open pit - extension of Haystack Section 19

3,736 tons ore yielding 16,781 lbs U30g (@.22% U30g)
Jurassic Todilto Limestone

Limestone

Green and others (1980c, #184, 314); Hilpert (1969, p. 37):
PRR CEB-16 (195@); USAEC files (1965)

1-235
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13N.11W.24.222

Section 24 (Indian Allotment, Nan-A-Bah, Glen and Edith)
NEL/4 24 T13N RLl1W

Bluewater 7-1/2 Elevation 7,110 ft

Ambrosia Lake subdistrict-Grants uranium district

U

open pit (15-20 ft deep)

24,638 tons ore yielding 115,075 lbs Uzog (@.22%); 85,545
1lbs V705

Jurassic Todilto Limestone

several orebodies, largest was 64@8~ft long and 108-145 ft
wide, related to northwest trending folds

Limestone

mined 1952-1957

Green and others (198@c, #185); Anderson, 0.J. (1980);
Holmquist (1970, p. 106); Hilpert (1969); McLaughlin (1963);
Anderson, E.C. (1955); USAEC files (1957)

14N.10W.24.332

Section 24 (Section 24 and 26)

SW1/4 24, NE1/4 25 T14N R1OW 350925'21"N 107©51'9"W
Ambrosia Lake 7-1/2 Elevation 7,010 ft

Ambrosia Lake subdistrict-Grants uranium district

U, Mo

848-ft vertical shaft

1,904,582 tons ore yielding 7,071,564 lbs U30g (@.19%)
glus 579 lbs U30g PY heap leach unti 11978

urassic Morrison Formation-Westwater Canyon Member
4 horizons, 8-67 ft thick

Sandstone ~ primary tabular
mined 1959-1980 by Kerr-McGee; some ore locally in lower
Brushy Basin Member; on standby status in 1982
FN4/5/82; Green and others (1980c, #148); Chapman, Wood,
and Griswold, Inc. (1979, #39); Siemers and Austin (1979);
Holmquist (1970, p. 66); Hilpert (1969, p. 40, 69, #84):
Santos and Thaden (1966); U.S. Atomic Energy Commission
(1959a, p. 56); USAEC files (1971); NMBMMR files (1964);
CRIB (1981)







AGENCY FOR TOXIC SUBSTANCES AND DISEASE REGISTRY
’ PUBLIC HEALTH ADVISORY

NAVAJO-BROWN VANDEVER
AND
NAVAJO-DESIDERIO URANIUM MINING AREAS
NAVAJO NATION
BLUZWATER, NIN MEXICO

November 21, 1990

Statement of Purpose

This Public Health Advisory is issued to inform the Environmental
Protection Agency (EPA), the Navajo Nation, the Indian Health Service
(IHS), the Bureau of Indian Affairs (BIA), the State of New Mexico, and
the public of a potential significant eanvironmental hazard to human health
rear Bluewater, New Mexico. After evaluating available information (1,2)
and visiting the area, the Agency for Toxic Substances and Disease
Registry (ATSDR) has determined that this Public Health Advisory is
warranted for the Navajo-Brown Vandever (N-BV) and Navajo-Desiderio (N-D)
Uranium Mining Areas. The presence of uranium-containing radicactive mine
wastes, areas potentially contaminated with heavy metals, and many
physical hazards form the basis of this Advisory. Because of these
potential hazards to human health, the ATSOR is recommending that these
sites be evaluated for inclusion on the National Priorities List.

At the request of the EPA, Region VI, and the Navajo Superfund Office
{NSO), the ATSDR initiated preliminary investigations of the radiological,
chemical, and physical hazards assoclated with the N-BV and N-D uranium
mines. These sites are not curreatly on the National Priorities List, but
the NSO and the EPA are currently developing Preliminary Site Assessments.

Two site visits by the ATSDR staff were made to the Navajo-Brown Vandever
and Navajo-Desideri~ Uranium Mining Areas. Field monitoring data were
taken at the time of the visits. The ATSDR has concluded, based on the
site visits, the data acquired during the visits, and the evaluation of
other available information, that radicactive materials potentially
hazardous to human health may be present at these sites. These hazardous
materials include uranium-containing mine wastes with radiation levels
potentially hazardous to human health, areas potentially coantaminated with
heavy metals at soil coancentrations potentially hazardous to human health,
and many physical hazards of public health concern. This finding has led
to the issuance of this Public Health Advisory.
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Background

The N-3V and K-D sites are in Bluevater, about 4 and 9 miles east of
Prewitt, New Mexico, respectively (1,2). Both areas are in the Ambrosia
Lake subdistrict of the Grants Uranium Mining District. Access to the
areas is over improved dirt roads. These mining areas are in agricultural
rural settings and adjacent to residential properties. Both mines are
located on land owned by the Navajo Nation and held in trust by the Bureau
of Indian Affairs, United States Department of Interior. The curreat
owner of the N-BV mine is Mr. Brown Vandever, vho lives at the site with
his extended family. The owner of the N-D mine is Mrs. Jenny Desiderio,
who inherited the mine from her deceased husband and lives oa the site

with her extended family.

The NS0 estimates that at each site there are approzimately 65 people,
30 of whom are childrea. Less than 3 miles from the sites is a preschool
with a student enrollment of about 30 children. The NSO also estimates
that about 500 persons are potentially impacted by eavirommental hazards

at these sites.

A potable municipal-type water supply system for the area is derived from
a well installed by the IHS. The NSO estimates depth of the well is about
1,100 feet. However, the NSO believes that not all residents are on this
water system. The wells used by those residences not on the public supply

are well systems operated by windmills.

The N-BV area encompasses about 155 acres (1), and the N-D mine covers
about 130 acres (2). Within a mile of the N-BV mine is the Navajo-Nanabah
Vandever (N-NV) mine site. These sites initially were opea-pit mining
operations. Besides the opea-pit operations, the N-BV area operated as a
subsurface mine. The site therefore includes horizontal mine shafts and
ventilation shafts, some of which are almost vertical. During the site
visits, the ATSDR observed that household wastes had been deposited into
some of these shafts. It was appareat that local residents were still

using these shafts for solid waste disposal.

Ristorically, the N-BV mine was operated periodically from 1352 to 1966 by
various companies including Santa Fo Uranium, Federal Uranium Mesa Mining
Company, and the Cibola Mining Ccmpany. During the operaticns of this
mite, conventional mining techniques were used. The ore removed froa the
mine was believed to be sorted by hand and shipped to regional mills
located near Ambrosia Lake or Shiprock, New Mexico, or the Durango,
Colorado, areas. In its draft Preliminary Assessment of the site, the NSO
documented that over 25,000 tons were removed from the mine. The ore
processing produced about 49 tons of uranium oxide (U 08) and over

37 tons of vanadium pentoxide (V. 0.). Ores not meet the screening
criteria for uranium coontent vex% 31. carded at the mine site. These ores

now line the roads leading to the Brown-Vandever residential and mine
areas (1).




From 1952 to 1957, the N-D mine was operated by "Sante Fe® (exact name
unknown, may not be the same company as previously mentioned) and the
Hanosh Mines from Grants, New Mexico. The mining technique involved
removing the soil overburden with heavy equipment followed by drilling and
blasting the ores loose. The ores then were trucked to area mills for
processing. Ores not meeting the minimum requiremeats for uranium content
were disposed of at on-site locations. The NSO estimates that the

11,110 tons of ore removed by this operation contained over 83,000 pounds

of 0308 and over 17,500 pounds of vzos {2).

At both the N-BV and the N-D mines, the physical hazards are of particular
concern to the ATSDR because of the number of children known to reside in
the areas. The physical hazards observed by ATSDR include both open mine
shafts and open pits. Because of the depth of the shafts and the
unrestricted access, an inadvertent intruder either entering or falling
into the shafts could be difficult to find and rescue.

Explanation of Terms

This document uses terms associated with radiocactivity and dose resulting
from radiation exposure. These terms are defined here.

gurie -~ A curie {abbreviated Ci) is the unit used to measure the amount
of radiocactivity. It is equal to the amount of radiocactivity in 1 gram of
radium (1 gram = 1/28 ounce or 9 .0022046 1b). A picocutie (pCi) is one
trillionth of a curie (1 x 10 One trillionth is the same as

1 second in 320 centuries or 1 inch in 16 million miles. Exposure levels
of the radioactive gas radon are commonly expressed as picocuries per

liter of gas (pCi/L).

Ioentgen -- A roentgen (abbreviated R) is used to measure exposure to
ionizing radiation, such as gamma rays or X-rays. Gamma radiation is
energy given off by certain radicactive substances, such as uranium and
radius. Basically, a roentgen defines the amount of energy given off by
these radicactive substances into the air. An exposure of 1 R = 87.7 rads

per 1 gram of air.

Lad -- The abbrévhtion *rad® stands for padiation gbsorbed dose. It
measures how much radiation is absorbed by a material after exposure to
radiation. It is equal to 100 ergs of energy per gram of material (an erg

measures energy).

Iem -- The abbreviation "rem" stands for poentgen gquivalent pan. It is a
function of the radiation absorbed dose (rad) and the type (or quality) of
radiation. 1In terms of radiation quality, gamma rays are the least
harmful internally to humans and alpha particles are the most harmful.
The effect of 1 rem is approximately the same as that of 1 R of X-ray or
gamma ray radiation. A millirem = 1/1-thousandth of a rem, the same as a
dollar in §1,000. A microrem = 1/1-millionth of a rem, the same as

1 minute in 2 years or 1 inch in 16 miles. Throughout the United States,
the average natural radiation exposure (called "background levels®) is
nearly 300 millirems per year. This includes exposure to radon.
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Background radiation occurs from natural sources in the earth’s crust.
Several naturally occurring radioactive materials contribute to this
Source of radiation. These include, but are not limited to, uranium,
thorium, rubidium, and a small perceatage of potassium. Other sources
Contributing to the background include fallout from cosmic radiationm,
materials made radiocactive as a result of interactions with the cosmic
radiation, and nuclear weapons testing. A measurement of the background
radiation vas collected at Prewitt, New Mexico, approximately 3 miles from
these sites by the ATSDR and the NSO. Using radiation detectors sensitive
to gamma radiation, the background radiation at Prewitt was estimated to
be 6 microroentgens per hour (uR/h). This is equivalent to an annual
exposure of 53 millirem, not including radon.

Basis for Advisocy

During the week of July 24-27, 1990, and November 1, 1990, personnel from
ATSDR Headquarters and Regions VI and IX offices toured these sites.
Accompanying the ATSDR personnel were representatives of the local Navajo
chapter and the NSO. During the visits, radiation readings were collected
by both the ATSDR and the NSO. Discussions also were held with officials
and members of the Navajo Nation concerning life-styles, populations,
health concerns, and land use in these areas.

A. Navajo-Brown Vandever (N-BV) Site

Along the roadbed leading to the Navajo-Brown Vandever site, the area was
littered with rocks and ore tailings. Mine tailings from the nearby
Nanabah Vandever mine were within 100 feet from the roadbed. These piles
were partially overgrown with vegetation. Within the materials along the
roadbed, the uranium ores (yellowish material) were clearly visible.
Environmental radiation readings along the road, obtained with a
calibrated Ludlum Model 19 gamma radiation detector equipped with an
NaI(Tl) sciatillator, ranged from approximately 50 microroeatgens per hour
(uR/h) to over 500 uR/h, whereas the naturally occurring background
radiation reading was 6 uR/h. The background radiation measurements were
obtained in Prewitt, New Mexico, approximately 3 miles from the sites.
Radiation monitoring evidence also suggested that radicactive material had
migrated off-site because of both wind-borne distributicn and surface
runoff during seasonal rains. Additional radiation moanitoring indicated
that some residential structures contained radicactive material in the
foundations and that radioactive materials were also present within

20 feet of the residential areas.

At the main mine shaft located in the pit-mined area, ore tailings were
randomly piled around the site and radiation readings were elevated above
background. A horizontal shaft entering the mountain was observed:; and
during discussions with local residents, it was mentioned that the shaft
branches into three sections. Entrance to this mine shaft is not
restricted. Vertical ventilation shafts were also observed; one shaft was
about 10 degrees from vertical. A saall shack was constructed over this
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ventilation shaft, however, access to the shaft was not effectively
restricted. Located near the residential areas were open adits (shafts)
being used as solid waste disposal areas by the local residents. These
adits may run at least 300 fee: in length or depth. The residential areas
are less than 200 feet from several adits, and access to these adits is

also unrestricted.

Although air sampling data are lacking, because of the uranium conteat of
these mines, the shafts provide an excelleat path for the release of
radon, a naturally occurring by-product of uranium decay. It is
reasonable to infer that the release of radon from these mines could
elevate ambient radoan to levels poteatially hazardous to human health at

this site.

During mining operations, analysis of the ores indicated the presence of
heavy metals. These included vanadium, arsenic, barium, chromium,
magnesium, manganese, strontium, titanium, and zirconiuwm. Leaching may
have occurred from these ores; however, no analyses of environmental
samples are available to verify the presence of these contaminants.
Although recent sampling information is lacking, the potential exists for
humans to be exposed to these contaminants through ingestion or

inhalation.
B. Navajo-Desiderio (N-D) Site

The Navajo-Desiderio mine is a series of open-pit areas of approximately
30 to 50 feet in depth and of varying lengths. The radiation readings at
this site were about 50 uR/h. . No restricted access to the pits was
observed during the site visit; children play and livestock graze freely
in the area, and residential areas are within 100 yards of the pits.

Through a Navajo interpreter, the owner of the mine, Mrs. Jeany Desiderio,
informed us that her grandson fell into one of the pits during a sledding
accident. The child, who reportedly suffered brain damage, died a few
years after the accident. According to Mrs. Desiderio, at least

18 livestock died after ingesting contaminated rainwater that reportedly
collects in the pits. Whether the dead animals were examined by a
veterinarian is not known. Although sampling data are lacking, the NSO
officials believe the animals may have died after ingesting heavy metals

which may have leached from the ores into the pit areas.
C. Discussion of Site-related Radiological Contaminants

Of the verified contaminants in these areas, those of concern are uranium
and a member of its decay series, radon. Of the naturally occurring
isotopes of uranium, uraniuwm-233 (U-238) is the most abundant, present at
concentrations greater than 99 percent. The primary mode of decay is via
two alpha particles, each with a decay energy of approximately 4.2 million
electron volts (MeV). The decay chain of which U-238 is the parent

results in the production of both radium-226 and radon-222 and ultimately




terminates with stable lead-206. During this decay series, beta particles
and gamma rays are produced as well as additional alpha particles, all at
different decay energies (3). Because uranium is ubiquitous in nature,

the daily human dietary intake is approximately 1.9 micrograms (4).
Therefore, the body normally contains an estimated 90 micrograms of
uranjum. This corresponds to a body burdea of about 30 picocuries.
this amount, about 66 perceat is associated with the skeleton: the
remainder is in the soft tissues. The biological half-life is 100 days

for whole body and 15 days for the kidneys (4).

of

After ingestion, the fractional uptake of uranium into the blood is

0.05 for water-soluble inorganic forms and 0.002 for water-insoluble forms
(5). The critical organs for ingestion are the skeleton and kidneys. The
lung surfaces are the critical organ after inhalation, although there is

some solubilization of deposited uranium followed by absorption or
ingestion (4).

Because Rn-222 is an inert gas, most of the inhaled gas is exhaled, with
only that which decayed potentially remaining within the lungs. These
radioactive materials deposited within the lung expose the broachial
epithelium lining the respiratory system, resulting in an elevated risk of
lung cancer (5,6). Exposure to radon and radon progeny has been directly
correlated with the appearance of lung cancer in humans. The first

epidemiological studies of radon exposure were conducted in 1879, in
Europe. Since then, such studies have been conducted worldwide and many

are still in progress. The studies involve uranium miners and show
increasing risks of lung carcincmas as accumulated exposure to these

products increased (6).

Rn-222 decays by emitting an alpha particle with an energy of
approximately 5.5 MeV and gamma rays with an energy of 0.51 MeV. The
half-life of Rn-222 is 3.8 days (3). The decay products are also
radiocactive, emitting mostly beta particles and gamma rays with an alpha
particle released during one decay step. These radon progeny, with
half-lives ranging from secoads to over 20 years, ultimately decay to a

stable (noanradiocactive) form of lead.

The effects of biological exposure to radon are difficult to evaluate.
Radon is inert and therefore does not attach to surfaces. BHowever, the
decay progeny are charged particles and can electrostatically attach to
surfaces. Most progeny immediately attach to aerosols. The ratio of
attached progeny to unattached progeny is important in dose calculations
for as the ratio increases, the radiation dose to lung surfaces
increases. Other factors affecting the lung dose include the ratio of
Rn-222 to its progeny, the breathing patterns, lung characteristics, sex,
and age of the individual exposed. In a recent report from the National
Research Council (NRC), the dose frca the radon progeny was of greater
risk than exposure to radon gas (6). Dose estimates have been published
by the National Council on Radiation Protection and Measurements (NCR?)
(5). The NCRP estimates that the risk of developing lung cancer
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following a lifetime exposure to Rn-222 is 2.1 x 10 per pCi/L exposure
under eaviroomental conditions. The NCR? also states that the dose to the
bronchial regions of a typical working adult because of exposure to Rn-222
is 0.27 rad per year per pCi/L. For a 10-year old child (12 hours active,
12 hours resting), the dose estimate is 0.45 rad/year per pCi/L.

D. Estimates of Radiation Exposure to Local Residents

Because detailed environmental monitoring for heavy metals and radiocactive
materials has not been supplied to the ATSDR, it is difficult to determine
the health risks due to internal uptake of these materials. However, the
external exposure to ionizing radiation can be evaluated using the
on-scene monitoring results obtained by the ATSDR and the NSO. It is
possible that the radiation exposures at these sites poses an imminent
radiation health hazard to local residents. For the sites discussed in
this Health Advisory, the ATSOR is defining an imminent radiation health
hazard as exposures that exceed the regulations for radiation exposure to
minors (as described in 10 CFR 20.104) and exposure to the public in areas

of untessticted access (10 Crr 20.105).

The Brown-Vandever mine site is in a residential area. In estimating the
annual exposure to external ionizing radiation because of the contaminants
in the area, the ATSDR used the following assumptions for a maximally
exposed individual (MEI). The MEI would live on the site for 100 percent
of the time (24 hours) and 365 days per year. The average exposure,
including background in the area, is estimated conservatively to be
approximately 125 uR/h. Assuming these values and the 24-hour exposure,
the external radiatjion at this site could result in an individual
receiving an external annual exposure of nearly 1 R, about 5 perceant of
which is from natural background as measured in the vicinity of the site

(6 uR/h for 8,760 hours).

The risks of exposure to radiation have been investigated for nearly

100 years and the values have been extensively peer reviewed and accepted
by the scientific community. In terms of risk estimates, the NCR?, in
1987, used a risk value for excess cancer mortality of 1 x 10 ~ per rem
per year for whole body exposure (7). In 1990, the NRC released the
Biological Effects of Ionizing Radiation Report V, (BEIR V) (8). This
report places the risk of excess cancer mortality as a result of
continuous lifetime exposure to 0.1 rem pe- year at 520 for males and
600 for females per 100,000 population (Table 4-2, BEIR V report). Using
the estimated population of 500 persons for this area, this would
calculate to approximately three excess cancer deaths to residents as a
result of exposure to the radiation over an estimated lifetime of 70
years. The American Cancer Society estimates that the expected rate of
cancer deaths is on the order of 15 to 25 deaths for a population of 500

individuals.
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Furthermore, because of the inherent production of radon released from the
uraniuve-coataining ores, the internal radiation dose, especially to the
bronchial epithelium of the lungs, could be even higher. In a 1988
geport, the NRC stated that the estimated dose to these tissues far
exceeds any dose to organs froa external natural background radiation

{6) . As an organ system, the allowable exposure limits for the lungs can
exceed the whole body exposure dose limits (7). However, since no
specific radon measurements have been made in this area, estimates of
potential internal lung exposure to radon cannot be evaluated at this

time.

Conclusions
The Agency for Toxic Substances and Disease Registry concludes that the

Navajo-Brown Vandever and the Navajo-Desiderio Uranium Mining Areas may
pose a potential significant hazard to human health for residents of these

areas based on these premises:

1. The predictions of the external exposure model using the estimated
exposures to ionizing radiation exceed the recommendations of the
National Council on Radiation Protection and Measurements by a
factor of 10. These recommendations state that the public exposure
limit to continuous or frequent ionizing radiation should not exceed
0.1 rem per year (7), whereas, the estimated exposure to residents
in the vicinity of the Brown Vandever mine could be on the order of

1 R (equivaleant to 1 rem).

2. Possible human consumption of livestock potentially contaminated
with heavy metals following the ingestion of standing water may pose

a hazard to human health.

3. The many open mine areas, mine shafts, and the unrestricted access
to these areas create a safety hazard.

4. Since evidence suggests that radicactive contaminants are migrating
off-site and that heavy metals may be associated with the
radiocactive material, local food and livestock crops could be
contaminated. This could result in a significant internal exposure
to both radicactive materials and heavy metals if these crops are

ingested.

S. It is apparent that not all local residents are supplied with public
water. Because of the runoff and surface contamination around these
sites, the water quality of the individual wells may be suspect and
hazardous to humans chronically exposed to radicactive materials and

heavy metals.
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RECOMMENDATIONS

The ATSDR proposes the following health actions to assist local residents:

1. The ATSDR, in coordination with the Navajo Tribal Council, the IHS,
the BIA, the State of New Mexico, and other appropciate agencies,
will conduct an environmental health education program to advise the
public and medical community of the nature and possible consequences
of exposure to ionizing radiation and heavy metal coantaminants at
the N-BV and N-D sites. Health education materials and assistance
will be provided to local health care providers and other
appropriate local public health officials.

2. The ATSDR will consider conducting health surveillance activities
for populations at these sites.

3. The ATSDR will consider conducting a radiation or heavy metal
exposure study of the local resideats once additional health-related

information on the local residents becomes available.

Because of the limited environmental sampling data available to both the
ATSDR and the EPA, we recommend the following additional actioams to

protect the public health of area residents:

4. The responsible environmental regulatory agencies should within the
calendar quarter, initiate data collection efforts to begin the
characterization and determination of the extent of the radiocactive
contamination and possible presence of heavy metals. This sampling
should include public water supplies and private wells in the area.
Those wells exceeding standards should not be used for potable water
and residents should be supplied with alternate potable water.

S. During this phase, personal radiation dosimeters and radoa detection

devices should be provided by the appropriate agencies to local
residents to begin to estimate the external radiation exposure being

received.

6. During these environmental studies and personal monitoring efforts,
if the data being collected indicates that an imminent radiation
hea.th hazard exists to the area -esideants, thean immediate steps,
including consultation with the ATSDR, should be takea to mitigate

that health hazard.

7. The mitigation or remediation would include, as appropriate,
dissociation of local residents from the site until the direct
public health hazard is removed. The remediation of the public
health hazard should occur in the most expeditious manner consistent
with Federal and State environmental protection, health, and
radiation protection laws and regulations. Appropriate steps should

be taken to protect public health during any removal actions
(e.qg., dust control, site access restrictions, and monitoring of

radiation levels).




10.

11.

If these analyses indicate that the radiation exposures would result
in a long term, chroaic expogure, then applicable measures should be
taken by the appropriate remedial regulatory ageacies to resediate
the public health hazard ia the most expeditious manner and
consistent with all applicable Federal, Tribal, and State quidelines

and recommendations.

The appropriate agency should sample biota, food crops, and
livestock to ascertain the potential for internal radiatioa exposure
through coansumption of contaminated food products and to identify
addition potential sources of external exposure.

The appropriate responsible agency should take steps to preveat
access to or otherwise make physically safe the various open mine

areas, pits, and shafts.

Governmental agencies and any involved private sector organizations
should work closely with Navajo representatives to ensure that
cultural awareness and respect are observed and practiced.

For additional information, please contact the ATSDR at the following
address:

Robert C. Williams, P.E.

Director, Division of Health Assessment and Consultation
Agency for Toxic Substances and Disease Registry
1600 Clifton Road, NE, MS E-32
Atlanta, Georgia 30333
{404) 639-0610
FTS 236-0610
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Department of Energy

Grand Junction Projects Office
Post Othice Box 2567
Grand Junction, Colorado 81502-2567

June 21, 1991

Mr. Robert E. Bornstein, On-Scene-Coordinator
Emergency Response Section

U.S. Environmental Protection Agency

Region IX

75 Hawthorne Street

San Francisco, CA 94105

Dear Mr. Bornstein:

1 have reviewed the draft "Action Memorandum" dated May 17, 1991; the data
transmitted by your letter dated May 10, 1991; and, the January 24, 1991
letter from the Navajo Nation. Based on my review of the data, an on-site
inspection of the Department of Energy (DOE) lease tract and discussions with
personnel specializing in the areas of mining, environment, health and safety,
the following comments are proffered.

As a brief overview of the involvement of the DOE, the land identified as the
south east quarter (SE 1/4) and the south half of the north half (S 1/2 N 1/2)
of Section 13, Township 13 North, Range 11 West, New Mexico Principal Meridian
located in McKinley County, New Mexico, was withdrawn from the public domain
under Public Land Order 964 for the use of the Atomic Energy Commission which
was a predecessor agency to the DOE. On October 1, 1973, "Invitation for Bid"
60.8-R-S-2 was issued on a competitive basis for the purposes of development
and operation of a uranium mine on the subject property. As a result of the
solicitation, lease number AT(05-1)-ML-60.8-NM-B-1 was issued to George
Warnock (an individual). Subsequently, Mr. Warnock incorporated the lease
under the name of TODILTO Exploration and Development Corporation. The lease
was operated during the period of June 1974 through December 1981. Upon
cessation of the mining activities, partial reclamation activities were
completed on the lease tract as evidenced by the November 19, 1987 Department
of Interior letter previously provided to you.

The primary concern I have with the draft "Action Memorandum" is that the
concerns associated with the DOE lease tract are not specifically addressed
but rather are grouped together with the adjoining property referred to as the
Brown-Vanderer mine. Having performed an on-site inspection of the DOE lease
tract, I am of the opinion that the DOE has shown very good stewardship of its
. Tease. One minor safety issue was noted and corrective action has been taken
to permanently install a barrier to prevent unauthorized or accidental entry
into the ventilation shaft located on the eastern portion of the DOE lease
tract until such time as the proposed corrective actions set forth below are
taken. The only environmental issues noted were the release of radon gas
through the various portals and the slightly elevated gamma readings in the
area of the former ore stockpile station and mining rubble areas. Therefore,
it is important to segregate the issues associated with the DOE lease tract
from the surrounding mining activities.




Mr. Robert E. Bornstein’ -2- June 21, 1991

In order to mitigate the concerns associated with the DOE lease tract, I am.
proposing that the following actions, illustrated in the enclosed drawings, be
taken:

1. All inclines and/or declines will be excavated to a depth of four feet
and will be plugged with a removable, oversized concrete plug
approximately six inches thick and then backfilled and mounded with
native material. (See Drawing 1)

2. In the event that the existing timber sets in the raised
ventilation/emergency escape structure will not permit the corrective
action presented above, then an eight inch reinforced slab will be
poured to block the portal and mounded with native material.

(See Drawing 2)

3. The area of the former ore stockpile station will be scraped
approximately one foot in depth. The material removed from the former
ore stockpile station will then be placed in the main portal; a
concrete (CMU) wall will be installed and material from the area
immediately adjacent to the main portal will be graded against the
main portal area. ( See Drawing 3)

4. Should any areas remain with gamma readings above the 300 uR/h Tlevel,
those areas will be posted with tri-lingual signs advising of a
potential radiological risk.

It is the opinion of the DOE that the proposed actions described above and
illustrated on the enclosed drawings, will adequately mitigate the health
risks identified by the Agency for Toxic Substance and Disease Registry and
will not preclude the reopening of the mine in the future should the need
arise. In addition, the proposed corrective action would also serve as a
permanent reclamation (with the possible exception of applying an earth
overlay in the area of the main portal to act as shielding material) should
the existing lease be terminated in the future.

The proposed timeframe for corrective action would be July - August 1991.
However, before any action is taken by the DOE, I would appreciate written
concurrence from you for the proposed action. As I have discussed with you in
the past, the DOE is aware of its environmental, health and safety -
responsibilities and is prepared to respond in the appropriate manner when
issues are discovered.

It is my understanding that based upon approval from the Environmental
Protection Agency (EPA) of DOE’s proposed corrective action, the EPA will
agree not to include the DOE lease tract within the scope of the emergency
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response action proposed by the EPA for the adjacent areas, which are not
within DOE’s custody or control. The performance of corrective action by the
DOE in the DOE lease tract should not be deemed to be a waiver of any defense
or right DOE may have.

Thank you again for your cooperation, and if you have any questions, please
call me at 303/248-6003.

Sincerely,

’Z 7%""/ ' &

Robert E. Ivey
Contracting Officer

cc: Lyle, DOE/ID
Churan, DOI
Olsen, DOE/ID

Tonc, Geotech

<O
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NAVAJO-BROWN VANDERVER
AND
NAVAJO~DESIDERIO URANIUM MINING AREAS
NAVAJO NATIONS
BLUEWATER, NEW MEXICO
PRELIMINARY ASSESSMENT WORKPLAN

Prepared by Robert Bornstein
United States Environmental Protection Agency
Emergency Response Section
November 9, 1990
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I. INTRODUCTION

On October 3, 1990, the Emergency Response Section (ERS) was
notified by the Agency for Toxic Substances and Disease Registry
(ATSDR) of the potential health hazards associated with the
uranium mining tailing located at the Navajo-Brown Vanderver (N-
BV) and Navajo-Desiderio (N-DO) Uranium Mining Areas. At this
time, the ATSDR is drafting a Public Health Advisory for these
areas based on the potential adverse environmental and health
hazards associated with these mining sites.

II. BACKGROUND

The N-BV and N-D sites are located in Bluewater, New Mexico.
The sites are located on land administered by the Navajo Nation
and lie within the Ambrosia Lake subdistrict of the Grants
Uranium Mining District. The N-BV mine encompasses approximately
155 acres, and the N-D mine covers about 130 acres. The Sites
lie within a sparsely populated agricultural area. The Navajo
Nation estimate that approximately 500 people may be affected by
the environmental hazards associated with these sites.

The N-BV mine was operated periodically from 1952-1966 and
was operated by several mining firms including Santa Fe Uranium,
Federal Uranium Mesa Mining Company, and the Cibola Mining COm-
pany. The operations consisted of both surface and subsurface
mining techniques. Several open shafts and large pits are
visible at the site and access is not restricted. The mined ore
was hand sorted and shipped to various milling operations located
in Shiprock, New Mexico, or the Durango, Colorado, area. It is
estimated by the Navajo Nation that approximately 25,000 tons
were removed from the mine. The ore was processed into ap-
proximately 49 tons of uranium oxide (U30g) and over 37 tons of
vanadium pentoxide (V505) . Mined ore w 1ch failed to contain
sufficient quantities o? uranium were discarded at the nmine
sites. These tailing piles remain exposed at the sites. Several
tons of tailings are believed to have been used as base material
for neighboring roads and concrete.

The N-D mine was believed to be operated from 1952-1957.
The exact name of the operating company or companies is not known
at this time. This mine primarily employed strip mining tech-
niques. The Navajo Nation estimate that over 11,110 tons of
uranium ore was extracted from this operation.




III. ASSOCIATED HAZARDS

The ATSDR initiated a preliminary investigation at the sites
to determine if they pose physical, chemical and/or radiological
hazards. In summary, the ATSDR determined that the open pits and
shafts do pose a significant physical hazard to the neighboring
populations. The open shafts and pits are not fenced or secured
and neighboring children may accidentally fall or get lost within
these pits or shafts.

The ATSDR noted that the heavy metals associated with the
weathering mine tailings may pose a significant environmental and
health hazard. Heavy metals such as chromium, arsenic, vanadium,
and zirconium may be leaching from the tailing piles and may be
adversely affecting the groundwater quality of the region. 1In
addition, neighboring populations may be exposed to wind blown
heavy metal particulates.

Finally, the tailing piles contain elevated concentrations
of radioactive material associated with the decay and degradation
of uranium. Radioactive particulates and radon gas are likely to
be migrating from the tailings. ATSDR believes that the neigh-
boring population may be exposed to unsafe levels of radiation.

IV. ATSDR RECOMMENDATIONS

ATSDR has recommended action to assess and assist the local
residents. ATSDR has recommended that an educational program be
implemented to inform the neighboring population of the potential
health effects of the mines. 1In addition, ATSDR has recommended
that a more complete and detailed assessment be performed to as-
sess the health impacts associated with the tailings.

ATSDR recommended that additional data be collected to
characterize the amount and extent of contamination associated
with the tailings. This would include collecting and analyzing
soil, air and surface and groundwater samples for heavy metals
and radioactivity. To investigate the radiation exposure of the
neighboring population, ATSDR recommended the implementation of a
personal radiation dosimeter program. Personal radiation
dosimeters would allow ATSDR to estimate the external radiation
exposure levels of the community. 1In addition, a complete biota,
food crop and livestock study should be undertaken to evaluate
the internal radiation exposure levels of the neighboring com-
munities.

To implement ATSDR’s recommendations, several Federal
agencies such as the Bureau of Indian Affairs, Indian Health
Services, EPA Superfund Program, EPA Office of Air and Radiation,
Department of Enerqgy, State of New Mexico and others will need to
be involved with this project.

IS




v. ERGENCY RESPONSE ROLE

The Environmental Protection Agency Region IX, Emergency
Response Section (ERS) has been tasked to perform the geochemical
and georadiological study of the sites to assess the environmen-
tal and physical hazards of the area. ERS, accompanied by its
Technical Assistant Team contractor, Ecology and Environment, are
prepared to collect and analyze tailing, soil, air, surface
water, run-off sediment and groundwater samples. EPA’s Office of
Air and Radiation, Las Vegas, Nevada, will be supporting ERS with
their expertise in conducting radiation surveys and overseeing
personal radiation safety.

An initial gamma radiation survey will be conducted by Col-
leen Petullo, OAR, to determine the external radiation hazards
associated with the site. An YExclusion®" zone will be delineated
by Collen Petullo, OAR health physicist, to restrict non 40 hr
trained personnel and unauthorized people from access to the
study areas. In addition, areas with gamma radiation levels ex-
ceeding 2.5 millirem/hr will be classified as “Hot" zones and
personnel will not be allowed to work in these zones without
direct supervision and approval of the health physicist. 2all
personnel will be monitored exiting the study area. Instruments
and protective gear will be monitored for radiation. Every ef-
fort will be made to avoid the generation of radioactive waste.

A formal decontamination protocol will be implemented.

Physical hazards such as open shafts and pits will be
delineated and flagged. An inventory to estimate the volume of
potentially contaminated material will be collected.

Both surface and boring samples will be collected within the
tailing piles and surrounding areas. Storm channel deposits will
be collected to determine if rain run-off is acting as a mode of
contamination transport. 1In addition, neighboring water well
samples and, if possible, surface water samples will be collected
and analyzed. All samples will be analyzed for heavy metals,
radioactive isotopes and radiocactivity. The samples will be col-
lected pursuant to an approved sampling and work plan being
drafted by Ecology and Environment. An extensive photographic
record will be made during the assessment.

Areas of elevated gamma radiation will be delineated and used
as potential monitoring stations for calculating radon flux
measurements. These measurements will determine the amount of
radon being emitted into the atmosphere from the tailings. If
warranted a complete radon gas monitoring program above and
down-wind of the tailing piles will be developed and implemented.
Several carbon absorption test kits will be employed to capture
the radioactive gas. Testing will be pursuant to the radon flux
method outlined in 40 CFR Part 61. A domestic radon monitoring
program and a biota/livestock sampling program has been recom-
mended by ATSDR and ERS will try to coordinate these activities
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will other Federal and Navajo agencies.

. The assessment will be directed by the ERS On-Scene-

Coordinator (OSC). The 0OSC will be consulting and working
-~ closely with the various other Federal and Tribal agencies par-

(ﬁ‘ ticipating in this investigation. The assessment is scheduled to
begin on November 13, 1990. A meeting between ERS personnel and
the Navajo Superfund program is scheduled on November 13, 1990 at
4:00 pm. The OSCs assigned to lead the assessment are Robert
Bornstein (415-744-2298) and Robert Mandel (415-744-2290). .The
project Health Physist from OAR will be Colleen Petullo (702-
798-2446). The TAT Project Leaders are Mary Sue Philips and
Beverly Pester (415-777-2811).

Analytical samples will be sent to TMA/Eberline laboratory
located in Albuquerque. Sample analysis will be determined by
using a flow chart developed by OAR.

The results of the sampling program will be compared to both
Federal and State Action levels governing radioactivity and heavy
metals. The‘following radiocactive standards will be employed:

o Drinking Water: 40 CFR 141
MCL for radium-226 and radium 228: 5 pCi/l .
MCL for gross alpha particule activity (including
radium-226 but excluding radon and uranium): 15 pCi/l
MCL for gross beta: 50 pCi/l
MPC (10 CFR 20) 9E-4 uCi/ml (U234,
8E-4 uci/ml (U233)
| 1E-3 ucCi/ml (u238)
P o Soil: 40 CFR 192
" Radium-226 in top 15 cm: not > 5 pCi/g over background
Radium-226 below 15 cm: not > 15 pCi/g over background

o Ambient Air: 40 CFR 192
Radon-222: Average over 1 yeag over disposal areas not
to exceed 20 pCi/m“/sec (Radon Flux)
Annual average at residential areas not to
exceed 0.5 pCi/m“/sec (Radon Flux)
Radon-222 in occupied buildings: not to exceed .03 WL
over background

MPC (10 CFR 20): 1E-10 uCi/ml (U§34)
1E-10 uCi/ml (U2§5)
7E-11 uCi/ml (U238)
o Gamma radiation survey standard: >= 100 millirem/year*

* Proposed Standard by the Presidential Working
Group on Radiation Safety (DOE,HHS,ATSDR)

MCIL = Maximum Contaminant Level
MPC = Maximum Permissible Concentration

Based on the results of the assessment, ERS will determine if




an immediate health risk exists. If the promulgated standards
are exceeded and an immediate health risk is established, ERS
will prepare an Action Memorandum pursuant to the National 0il
and Hazardous Substances Pollution Contingency Plan (NCP, 40 CFR
Part 300). If it is determined that a long term health risk is
associated with the sites, ERS will refer this data to the Super-
fund Remedial Program. An emergency response action may include
but is not limited to the following activities:

© The physical removal or encapsulation of the tailing
piles;

o The proper closure of the mine pits and shafts;
© The relocation of exposed population;
o The supply of alternate water to the community;

o The erecting of warning signs and a fence to restrict
assess to the sites;

o The application of a soil sealant to restrict the
migration of contaminants from the sites.

If the NCP criteria for Removal Actions are met, an Action
Memorandum will be forwarded to EPA Headquarters, Emergency
Response Division to request funding approval. Headquarters ap-
proval is required because Removal Actions on Reservations have
been determined to have "national" significance.

PROJECT CONTACTS

Robert Bornstein On-Scene-Coordinator 415-744-2298

Robert Mandel On-Scene-Coordinator 415-744-2290
William J. Weis Enforcement Officer 415-744-2297
Linda Wandres ORC 415-744-1359
Mike Bandrowski Reg. Radiation Office 415-556-5285
Greg Dempsey Las Vegas, OAR 702-798-2476
Colleen Petullo OAR,Health Physicist 702-798-2446
Barbara Gross Industrial Hygienist 415~744-1607
Louise Lincoln Navajo Superfund 602-871-6422
Gavrav Rajen Navajo Superfund 602-871-6859
Bill Nelson ATSDR 415-744-2194
Mary Sue Philips TAT Project Leader 415-777-2811
Beverly Pester TAT QA Leader 415-777-2811

Vickey Radvila TAT Member 415-777-2811
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TRIP SCHEDULE
--~ America West Flight HP431/HP202

DEPARTURE: November 13, 1990
OAKLAND TO ALBUERQUE ° Departs: 0700 hrs
Arrives: 1140 hrs via Pheonix
RETURN: November 16, 1990 -- America West Flight HP640/HP10
ALBUERQUE TO OAKLAND Departs: 1705 hrs
Arrives: 2015 hrs via Pheonix

Hotel: El Rancho, Gallup, New Mexico -- 505-863-9311
Car: Heritz Car Rental - 4 wheel drive - #7611-079-A4A6
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i M N UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
‘. V¢ mcr REGION IX

75 Hawthome Street
San Francisco, Ca. 94105

January 29, 1991

Gaurav Rajen, Project Manager
Navajo Superfund Progam
Navaijo Nation '

43 Crest Road :
St. Micheals, Arizona 86511

SUBJECT: Bluewater Ur;niﬁm Mine Preliminary Assessment Data

Enclosed are the radiocnuclide, metal and gamma survey data
collected by the Emergency Response Section (ERS) preliminary as-
sessment, conducted on November 15-16, 1990, at the Brown-
Vandever and Desiderio Uranium Mine Sites, located outside of
Prewitt, Navajo Nation, New Mexico. This assessment was per-
formed at the request of the Agency for Toxic Substances and Dis-
ease Registry (ATSDR) to identify if the Sites pose any immediate
adverse environmental and health hazards.

Site Background

The Navajo~Brown Vandever (N-BV) and Navajo-Desiderio (N-D)
mine sites are located within the Ambrosia Lake subdistrict of
the Grants Uranium Mining District. The N-BV mine site encom-
passes approximately 155 acres, and the N-D covers 130 acres.
The sites lie within a sparsely populated agricultural area.

Several families live on both mine sites. Approximately
thirty people live on the N-BV site, including children, and ap-
proximately forty people live on the N-D site. The land is ’
primarily utilized as grazing areas for the cattle, horses, sheep
and goats.

Both mine sites consist of strip mine pits, tailing piles
and open vent and mine shafts. There are presently no barriers
prohibiting access to these mined areas.

ATSDR issued a Health Advisory for the sites on November 21,
1990. Since then, ERS has been consulting with Greg Demspey and
Colleen Petullo, Office of Air and Radiation, Las Vegas and Bill
Nelson, ATSDR and yourself,
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Data

Figure 1 shows the locations of the mine sites. Figure 2
shows the Brown-Vandever Mine Site and Figure 3 shows the
Desiderio Mine Site. Table 1 contains the gamma survey data.
Table 2 lists the radionuclide data obtained from the water and
soil samples. Figure 4 divides the Brown-Vandever Mine Site into
four sections which were surveyed and sampled. Figures 5-8 show
the sampling locations within each section of the Brown-~Vandever
Mine Site. Figure 9 shows the sampling locations from the
Desiderio Mine Site. Appendix A contains the results of the
Radon Flux experiment conducted at the Desiderio Mine Site. Ap-
pendix B contains the heavy metal sample results. Appendix C
contains the laboratory data sheets.

Assistance:

At this time, ERS has requested OAR, ERD and ATSDR assis-
tance in interpreting the radionuclide assessment data for the
purpose of determining if an imminent and substantial health risk
exists at either of the sites. For instance, the data reveals
that nearly all of the sampling points within the mined areas ap-
pear to exceed the promulgated standard for Radium-226, which
should not exceed 5 pCi/g above background within the first fif-
teen centimeters of soil, as outlined in 40 CFR Section 192.12.
We need help in determining if the sites pose an acute (need to
do a removal action) or a chronic (remedial action more ap-
propriate) health risk. One criterion that could be used to
determine if a removal action is warranted is an increased car-
cinogenic health risk of 1 in 10,000 or more after a two year ex-
posure. This criterion is based on the following:

A) A risk of 1 in 10,000 is the high end of the
risk range established by EPA in the NCP
which requires a response action; ~

B) It is estimatea that it would take over two years
for the remedial program to be able to address these
sites since neither has yet to be placed on the NPL.

It is important to select a number or criteria that can be
used on more than one site since there are many similar sites in
Arizona and New Mexico. oOur decision is likely to set a prece-
dent for future potential removal actions at these type of
uranium mine tailing sites. In addition, ATSDR must determine
what steps they must undertake in response to their Health Ad-
visory based on what we determine to do at these sites.

As we discussed, at this time, this data is for internal
review and comments. Please, do not release the data to the
public. In addition, I am concerned over the preschool water
sample. It appears that there may be a potential lab/sampling
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On»Scene-Coordinator
cc:
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TABLE 1
GAMMA RADIATION SURVEY DATA
BROWN-VANDEVER MINE SITE, NAVAJO NATION

NOVEMBER 14-15, 1990

Operator - Collen Petullo Recorder - Robert Bornstein

Instrument ¢} Calibration date cCalibration Source
1 Ludlum 19 452663 11-08-90 Ra-226
2 Bicron 825481 10-15-90 Cs=-137
3 Ludlum 12 140830 11-08-90 Pu-239,Sr~90
Pancake
Date 11/14/90 SECTION 1
Inst.|Time Station Ground Waist Comments
1 0900 Backgroundl 11 uR/hr 11 uR/hr 2.5 mi from
3 0903 100 cpm 100 cpm site.
1l 0908 Background2 11 uR/hr 11 uR/hr 1.0 mi from
3 0910 100 cpm 100 cpnm site.
1 0830 Brown Home 13 uR/hr 14 uR/hr stage area
1l 1000 Station 1 3% uR/hr 36 uR/hr Center of
2 1001 25 urem/hr| 25 urem/hrjdirt road
1 1003 Station 2 130 uR/hr 135 uR/hr near tree
2 1004 70 urem/hr{ 60 urem/hr
b 1007 Station 3 90 uR/hr N/A contact
2 1008 50 urem/hr{ N/A on ground
1 1010 Station 4 115 uR/hr* [100 uR/hr #
2 1011 75 urem/hr| 50 urem/hr
1 1015 Station 5 130 uR/hr 145 uR/hrx
2 1017 85 urem/hr{ 60 urem/hr
1 1019 Station 6 {1200 urR/hr [800 uR/hr |In pit zone
2 1020 800 urem/hr|/ 400 urem/hr
1 1028 Station 7 40 uR/hr 44 uR/hr |Away from
2 1033 . 20 urem/hr| 25 urem/hrjpit area
1 1040 Station 8 150 uR/hr 140 uR/hr
2 1044 90 urem/hr|{ 72 urem/hr




Table 1. (Continued)
Inst. |Time| BStation Ground Waist Comments
1 1055 Station 9 190 uR/hr 170 uR/hr
2 1057 120 urem/hr $0 uren/hr
1 1105] Sstation 10| 1250 uR/hr 800 uR/hr |open area
2 1108 750 urem/hr 350 urem/hr
1 1113] Station 11 400 uR/hr 200 uR/hr
2 1115 300 urem/hr 150 urem/hr
1 1118} sStation 12 600 uR/hr 500 uR/hr -
2 1120 500 urem/hr }|300 urem/hr
1 1122{ Station 13 500 uR/hr 500 uR/hr
2 1124 250 urem/hr }400 urem/hr
1 1127 S;ation 14 600 uR/hr 700 uR/hr
2 1128 300 urem/hr {300 urem/hr
1 1134} station 15 230 uR/hr 280 uR/hr
2 1136 150 urem/hr {150 urem/hr
1 1140| Station 16 700 uR/hr 600 uR/hr
2 1141 300 urem/hr |250 urem/hr
1 1150} Station 17 80 uR/hr 120 uR/hr
2 1151 40 urem/hr 35 urem/hr
1 1155| Station 18 90 uR/hr 65 uR/hr
2 1156 50 urem/hr |35 urem/hr
1 1300| station 19 7oo'uR/hr 600 uR/hr
2 1303| SBECTION 2 450 urem/hr {350 urem/hr
1 1306 Station 20 900 uR/hr 800 uR/hr on pad
2 1309 650 urem/hr }500 urem/hr
1 1314] station 21 300 uR/hr 230 uR/hr attic
2 1315 . 250 urem/hr }150 urem/hr
1 1320] station 22 230 uR/hr 210 uR/hr edge of
2 1321 130 urem/hr |100 urem/hr| pile
1 1330} Station 23 120 uR/hr 50 uR/hr
2 1334 40 urem/hr 40 uren/hr




Table 1. (Continued)

Inst.| Time| Station Ground Waist Comments
1 1346 Station 24 220 uR/hr 220 uR/hr
2 1348 120 urem/hr {110 urem/hr
1 1350 Station 25 500 uR/hr 400 uR/hr
2 1352 250 urem/hr |175 urem/hr
1 1358 Station 26 300 uR/hr 300 uR/hr
2 1400 170 urem/hr {170 urem/hr
1 1405 Station 27 250 uR/hr 200 uR/hr
2 1408 150 urem/hr {150 urem/hr
b § 1320 Station 28 10 uR/hr 10 uR/hr 11/15/9%90
2 1322 BECTION 3 5 urem/hr S urem/hr
1 1330 Station 29 N/A 13 uR/hr at window
2 1330 10 urem/hr| of vent
1 1333 Station 30 80 uR/hr 80 uR/hr lots of
2 1334 50 urem/hr 50 urem/hr|{ stones
1 1337 Station 31 75 uR/hr on casing
3 1338 300 uR/hr Igm micro | in hole
1 1345 Station 32 350 -~ 90 uR/hr on brick wall
2 250 - S0 urem/hr on brick wall
1 1355 Station 33 15 uR/hr 15 uR/hr
2 1400 S8ECTION 4 10 urem/hr 10 urem/hr
1l 1405 Station 34 125 uR/hr 90 uR/hr
2 1407 90 urem/hr 50 urem/hrxr
1l 1410 Station 35 25 uR/hr 25 uR/hr
2 1411 10 urem/hr 10 urem/hr
1 14153 Station 36 225 uR/hr* 110 uR/hr# on wall
2 1417 - 130 urenm/hr 70 urem/hr face
1 {1420 | station 37 600 uR/hr 600 uR/hr dug area
2 1423 300 urem/hr |300 urem/hr
1 1430 Station 38 240 uR/hr 200 uR/hr
2 1433 200 urem/hr {240 urem/hr
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Table 1. (Continued)

Inst.| Time | Btation Ground Waist Comments
1 1440 |Station 39 18 uR/hr 18 uR/hr

2 1443 10 urem/hr 10 urem/hr

1l 1446 |[Station 40| 700 uR/hr 600 uR/hr

2 1448 600 urem/hr. 300 urem/hr

1l 1452 |Station 41| 500 uR/hr# 400 uR/hr#

2 1453 350 urem/hr 250 urem/hr

Operator - Collen Petullo

* On contact with rock/tailing outcrop
# 3 feet from contact

DESIDERIO MINE SITE, NAVAJO NATION
NOVEMBER 15, 1990
Recorder - Vicky Radvilla

Instrument ID# Calibration date Calibration Source
1 Ludlum 19 452663 11-08-90 Ra~226
2 Bicron 825481 10-15-90 Cs~137
3 Ludlum 12 140830 11-08-90 Pu-239,5r-90
Pancake
pate 11/15/90 SECTION 1
Inst.|Tize gtation Ground Waist Comments
1 0825 Backgroundl 11 uR/hr 11 uR/hr 2.5 mi from
3 100 cpnm 100 cpm site
1l 0830 Background2 11 uR/hr 11 uR/hr 1.0 mi from
3 100 cpm 100 cpm site
1l 0855 Station 1 12 uR/hr 12 uR/hr at pond site
2 0856 7 urem/hr 6 urem/hr
1 0857 Station 2 18 uR/hr 18 uR/hr at fense
2 0859 8 urem/hr 8 urem/hr
1 0940 Station 3 10 uR/hr 10 uR/hr -lat base
2 0941 ; 5 urem/hr 5 urem/hr|station
1 0955 Station 4 20 uR/hr 24 uR/hr large pit
2 0956 7 urem/hr 7 urem/hr
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1'7‘ -l- SasAmnc ANALYsis, Inc.

November 34, 199¢

Ms. Mary Sue Philp

‘Ecology & Environment

168 Spear Sst.
San Prancisco, CA 94185

Subject: Results of Radon Plux Testing
Navajo Uranium Mine Sites
New Mexico

Dear Ms. Philp:

Scientific Analysis, 1Inc, is pleased to provide you with the
results of 50 radon flux measurements performed on November 15-
16, 15999 on three Navajo uranium mine sites using the 4" charcoal
canister device (SAACC). While the SAACC procedure is not an EPA
approved method, side by side measurements using the SAACC and
the EPA approved procedure (LAACC) demonstrate comparable results
when respective arithmetic means are computed and compared with
each other.

The arithmetic mean radon flux levels were 5l.4, 67.8, and 47.7
pCi/m®-s, respectively for stations S, 6, and 7. For comparison
purposes, the 48 CFR Part 61 standard for operat&ng uranium mill
tailings piles limits radon emissions to 280 pCi/m“-s.

Individual flux results are presented in the attached Tables Tx
where the prefix NUS5 refers to Navajo Uranium Station S5, NU6
refers to Navajo Uranium Station 6, and NU7 refers to Navajo
Uranium Station 7. Each table is divided into subparts (v) valid
test results, (d) duplicate test results to demonstrate counting
precision, and (b) "blank"™ results to check internal quality
control. Based on counting results, measurements identified as
NUS5-28464, NU6-20428, and NU7-20433 are most likely blanks (i.e.
unexposed SAACC).

Table QA outlines the quality assurance results. Samplirg
conditions such as ambient temperature and rainfall are unknown
to SAl but are assumed to be within the limits prescribed in the
SAACC procedure. In addition, a copy of the sample chain of
custody form is included for your files.

1f you have any questions regarding these results and this letter
report, please do not hesitate to call me. All data and reports

6012 E. SHIRLEY LANE, MONTGOMERY, Al 36117 0 TEL: 205-271-0643 O FAX: 205-271-0818
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Ms. Mary Sue Philp
. November 38, 199¢g
Page 2

will be treated as confidential and will not be released without
your written approval.

Sincerely,
SCIENTIFIC ANALYSIS, INC.

A~

Thomas R. Horton
Radiation Consultant

TH/zrlr

attach: Table (4)

6012 £. SHIRLEY LANE, MONTGOMERY, AL 36117 O TEL: 205-271-0643 O FAX: 205-271-0818




Table QA

Quality Assurance Results

Counting Blank (Blind)
Mine Stations $ Completeness % Precision Identification
Overall 180 ’ g.2 *

*All blanks (blinds) were presumably found and calculated to have an
equivalent flux of zero.

6012 E. SHIRLEY LANE, MONTGOMERY, AL 36117 O TEL: 205-271-0643 0 FAX: 205-271-0818
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A'l‘. S’cleurﬁ Anarysis, Ine. ® U.S EPA LISTED

RADON LABORATORY

SOMXIRY OF RADOF PLOI COMPUTATIONS
TABLE Tv. WALID TRSY RRSULYS POR 0P OF STACK

Scimatific dmalysis, Inc.; Sontgosery, Alabama 36117 11/21/%0
detector — (n Stack —— — Off Stack — - Comt Bogmn — Comter Rff. Gross Cats Rackgromd i
;5-2084 11/15/30  11:38 an  11/18/30 10:17 an  11/20/90 09:1 aa 0.1659 56136 816 52.9
N05-20385 11/15/30 11:40 an  11/16/3%0 10:17 am  11/20/30 09:26 an 0.1659 85891 816 62.3
§05-20386 11/15/90 11:32 ax  11/16/90 10:21 an  11/20/90 09:46 aa 0.1859 37381 618 9
BU5-20387 11/15/80 11:30 aa  11/16/80 10:18 am  11/20/30 09:58 aa 0.1659 38564 618 %.1
§05-20388 11/15/90 11:3 aa 11/16/90 10:19 am 11/20/90 10:09 am 0.1659 41146 816 ».1
N05-20385 11/15/80 11:37 an 11/16/90 10:18 an  11/20/90 10:20 0.1659 50789 616 {@8.1
NUS-20380 11/15/30 11:42 am  11/16/80 10:15 am  11/20/30 10:3! an 0.1658 41825 616 3.8
§05-20391 11/15/30 1l:4d am  11/16/90 10:16 an  11/20/80 10:42 aa 0.1659 st 616 %1
§05-20392 11/15/80 11:31 am  11/16/90 10:18 am  11/20/90 10:53 an 0.1659 12031 618 88.5
§05-20393 11/15/30  11:30 an  11/16/80 10:21 an  11/20/30 11:04 an 0.1659 13480 818 89.7
§05-20384 11/15/90 11:27 an  11/16/80 10:20 aa  11/20/30 11:18 am 0.1659 61118 616 64.3
§05-20395 11/15/30 11:23 am  11/16/90 10:20 am  11/20/80 11:31 an 0.1658 41909 816 3.5
fU5-20296 11/15/90 11:45 an  11/16/80 10:21 aa  11/20/90 11:50 aa 0.1659 133063 618 129
W05-20397 11/15/30 1l:4d an  11/18/90 10:22 an 11/20/30 12:01 pe 0.1859 124122 616 121
§US-20398 11/15/30 11:40 am  11/16/30 10:21 aa 11/20/30 12:13pm  0.1658 26268 818 .9
§05-20399 11/15/80 1l:dl as  11/16/30 10:21 a»  11/20/30 12:26 ma 0.1659 10127 816 6.3
W5-20400 11/15/30 11:40 aa 11/16/30 10:13am 11/20/%0 12:39pm  0.1658 8% 816 2L.0
W5-20401 11/15/90 11:45 an  11/16/90 10:17T as  11/20/%0 12:56pm  0.1850 me0 816 26.3
5-20402 11/15/30  11:51 a»  11/16/90 10:13 a»  11/20/30 01:06 pu 0.1659 19879 gis 18.1
N05-20403 11/15/30 11:48 an 11/16/80 10:23 s  11720/30 OL:18pa  0.1859 a1 T 2.7

BOIL: ALl times are local stack times; Counting time is .Ominutes; Mlux is given iz pCi/Sec-Sq N
B0 Buaber of Flux NMeasurements = 20; Average flux = 51.4

0012 E SHIRLEY LANE © POST OFFICE BOX 3112 © MONTGOMERY, ALABAMA 38100 © (205) 271-0843
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AADON LABORATORY

STEMARY OF RADON FLOI COMPUTATIONS
TABLE Td. DUPLICATE YEST RESULTS POR T0P OF STACK

Scieatific dnalysis, Inc.; Montgomery, Alabama 36117 1/21/%0
detector — On Stack —— — Off Stack —— — Count Begun --- Counter Iff. Gross Cots Backgrownd JIiwx
§US-20390 11/15/30 11:42 aa  11/16/80 10:15 an  11/21/90 11:40 an 0.1647 34465 570 3.9
§05-20398 11/15/80 1l:dl aa  11/16/80 10:21 aa  11/21/90 11:5{ aa 0.1647 59115 510 68.6

BOTT: L1 times are local stack times; Counting time is IO minutes; Plux is gives ia pCi/Sec-Sq ¥
HOTI: Sumber of Piux Measureaents =  2; Average flux = 54.3

6012 E SHIRLEY LANE © POST OFFICE BOX 3112 © MONTGOMERY, ALABAMA 38100 D (208) 271-0843
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A'I‘ W s vnir@uayes, Ine. ® RADON Lo EoRy

SUMMARY OF RADOK FLUI COMPUTATIONS
TABLE Tb. BLANE TEST RRSULTS FOR 0P OF STACK

Scieatific Analysis, Inc.; Soatgoamery, Alabama 36117 1121730
Jetector —-— Ou Stack ——  —- Off Stack -—— — Count Begun —- Counter Bff. Gross Cats Backpromd [luz
Fo-20404 11/15/90 10:50 am  11/06/90 10:13 am  11/20/90 01:30 pa 0.1659 821 616 0.0

ROTI: A1] times are local stack times; Counting time 18/0 minutes; Pluz is given im pCi/Sec-5q ¥
HOTL: Wuaber of Pluz Measurements = I Average flux = 0.0

6012 E SHIRLEY LANE © POST OFFICE BOX 3112 = MONTGOMERY, ALABAMA 26109 O (205) 2710643
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AU scicimiric Annvsis, Ine. RADON LABORATORY
Scientific hnalysis, Inc.; Nostgomery, Alabama 36117 14/2/30
Betector —— u Stack —- — Off Stack —- — Count Begm — Cownter Rff. Gross Cats Rackpromd  Fiw
N05-20405 11/15/90 12:05 pm  11/16/80 10:23 aa  £1/20/30 01:4! pu 0.1859 18532 816 11.9
NUE-20406 11715790 12:03 pa  11/16/90 10:23 am  11/20/80 01:52 pa 0.1859 85363 §16 5.2
§U6-20407 1U15/90 12:00 pm 11718790 10:23 am  11/20/90 02:03 pu 0.16859 88587 (313 87.7
§06-20408 11/15/80 12:01 pa  11/16/90 10:25 am 11/20/80 02:l4{ m 0.1659 58818 16 5.1
KU6-20409 11/715/9¢ 12:07 pa 11716790 10:27 am 11/20/3C 02:25 pa 0.1659 45538 §16 £.0
WU6-20410 11715790 12:06 pa  11/16/30 10:28 am 11/20/90 09:03 aa 0.1638 43613 (3] 41.8
NUS-20411 11/15/90 12:02 pa  11/16/90 10:26 am 11/20/90 09:14 aa 0.1638 84389 618 81.§
§US-20412 11/15/90 12:04 pa  11/16/90 10:28 aa  11/20/90 09:26 = 0.1638 82770 618 0.5
NUS-20413 11/15/30 11:53 am  11/16/90 10:30 aa 11/20/%0 05:45 a 0.163¢8 48518 g8 .6
BUE-20414 11/715/90 12:07 pm  11/18/90 10:31 am  11/20/80 09:5¢ am 0.1638 46848 18 $.2
§06-20415 11, .5/90 12:10 pe 11716780 10:28 aa 11/20/90 10:08 a 0.1638 57168 618 §5.6
§06-20416 11/15/30 11:55 an  11/16/90 10:25 aa 11/20/80 10:20 0.1638 57660 1)t §5.7
N06-20417 11/15/30 11:58 am  11/16/90 10:25 am 11/20/30 10:3l aa 0.1838 146633 618 143
§06-20418 11/15/30 11:57 a»  11716/90 1£0:25 am 11/20/30 10:42 aa 0.1638 124072 618 121
H06-20419 11/15/90 11:53 am  11/16/90 10:25 am 11/20/80 10:53 a 0.1832 84129 et 81.8

B0TL: 111 times are local stack times; Counting time ix I minutes; Flux is given fa pCi/Sec-S¢ N
#0TL: Kuaber of Fluz Measureaents = 15; dverage flux = 67.0

8012 E SHIRLEY LANE & POST OFFICE BOX 3112 O MONTGOMERY, ALABAMA 36108 © (205) 271-0843
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; RADON LABORATORY

SMOGARY OF RADON FLOT COMPUTATIONS
TABLE Td. DOPLICATE TRST RESULIS POR T0P OF STACK
Scientific Analysis, Inc.; Hontgomery, Alabama 36117

11721790
Betector —— On Stack ——  —- Off Stack — — Count Begun — Counter Iff. Gross Cats Rackground Pz
§UE-20410 11/15/90  12:06 pa  11716/30 10:28 m 11/21/30 11:40 0.1642 831 (4] 4.9
§06-20420 11/15/90 11:50 an  11/16/90 10:25 a» 11721/50 11:5! 0.1642 €25 634 0.0

BOTX: 411 times are local stack times; Counting time is/Cninutes; Flux is given is pCi/Sec-5q K
60TK: Bumber of ['lax Neasurements =  2; Average flux = 20.9

8012 E SHIRLEY LANE © POST OFFICE BOX 3112 © MONTGOMERY, ALABAMA 38109 © (205) 271-0643
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A'l‘ W Scicnr® Avarvers, Ine. o A SISTED

SROURY OF RADON PLUT COMPUTATIONS
TABLE Tb. BLANK TEST RESULYS FoR *0P OF STACT

Scientific Analysis, Inc.; Hontgomery, Alabama 36117 112730
Betector —- On Stack ——— — Off Stack —— - Count Begun — Counter Rff. Gross Cats Backgromad [Pu
§06-20420 11/15/90 11:50 am  11/16/90 10:25 am 11/20/30 11:04 aa 0.1638 640 618 0.0

H0TL: 411 tines are local stack times; Counting tise is/0 ninutes; Mux is given ia pCi/Sec-5¢ ¥
§0T1: Baaber of Flux Measurements = 1; Average finz = 0.0

8012 E SHIRLEY LANE © POST OFFICE BOX 3112 © MONTGOMERY, ALABAMA 28100 © (205) 271-0843
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l'l‘ K chem” Anacysis, Ine. ® RADGN LABGSA T oRY

STMMARY OF RADOF FLUI COMPUTATIONS
TABLY Tv. VALID TRST RESULTS FOR T0P OF STACI

Scientific dmalysis, Inc.; Hontgomery, Alabama 36117 11/21/90
Betector —— On Stack —— — Off Stack —— — Cownt Begun — Comater Bff. Grogs Gts  Jackpromd  Nw
#0T-20421 11718790 12:1d pm 11716780 10:29 am  11/20/80 11:18 ma 0.1638 40582 618 2.7
BU7-20422 11/15/90  12:16 pm 11716790 10:29 a»  11/20/90 11:3 aa 0.1638 67549 618 66.7
107-20423 11/15/90 12:18 pa  11/16/30 10:30 aa  11/20/90 11:50 w 0.1632 53832 818 53.2
BU7-2042¢ 11/15/90 12:22 pa  11/16/30 10:30 aa  11/20/80 12:01 pa 0.1638 29083 L 2.8
N07-20425 11/15/90 12:22 p  11/16/80 10:30 an  11/20/90 12:13 pe 0.163¢ e 618 3.7
NUT-20426 11/15/90 12:19 pa  11/16/90 10:30 an  11/20/80 12:26 pa 0.1638 37697 618 3.3
WUT-20427 11715730 12:15 pa  11/16/90 10:30 am  11/20/90 12:39 pa 0.1638 42691 618 2.2
W07-20428 11/15/90 12:18 pm  11/16/90 10:33 am  11/20/30 12:56 pa 0.1638 55381 618 55.1
W07-20429 11715730 12:20 pm  11/16/80 10:34 an  11/20/30 01:06 pa 0.1638 39554 618 3.2
W1-2043 11715730 12:12 pa 11716790 10:35 am  11/20/90 01:18 pa 0.1638 1487 618 4.0
§UT-20431 11715790 12:24 pa  11/18/90 10:3 a2  11/20/80 01:30 pa 0.1638 46216 618 46.3

W07-20432 11/15/90 12:26 pa  11/16/90 10:32 aa  11/20/90 01:41 pu 0.1838 84987 618 8.9

BOTI: ALl times are local stack times; Counting time is /0 minmutes; Plux is given in pCli/Sec-5¢ ¥
801X: Buaber of Flux Measuresents = 12; Average flux = (1.7

6012 E SMIRLEY LANE O POST OFFICE BOX 3112 © MONTGOMERY, ALABAMA 36100 © (205) 2710843
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A'ﬂ M scienniFic Anasysis, Ine. RADON LABOAATORY

SIOMARY OF RADOW FLOI COMPUTATIONS
TABLE T4, DUPLICATE TEST RESOLTS FOR T0P OF STACK .

Scientific Amalysis, Inc.; Nontgomery, Alabama 36117 11/21/%0
Betector — On Stack —— — Off Stack —- - Couwnt Begun — Couwnter Dff. Gross Cats Backgrouad Hu
JUT-20430 11715790 12:12 pa  11/16/30 10:35 aa 11/21/90 12:05 - ] 0.1642 kLTI 634 40.9

§02L: L1 times are local stack times; Counting time is /Ouinutes; Fluz is given 12 pCi/Sec-S¢ ¥
B0TL: Rumber of Flox Measurements = I; Average flux = ¢0.9

8012 E SHIRLEY LANE D POST OFFICE BOX 3112 © MONTGOMERY, ALABAMA 36108 & (20S) 2710643
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SOARY OF RADOR FLOT COMPUTATIONS
TABLY Tb. BLANX TEST RESOLTS POR T0P OF STACK

Scientific dmalyeis, [nc.; Moatgomery, Alabama 36117 1172130
Detector —— On Stack — — Off Stack -—- — Comnt Begua —- Counter Rff. Gross Cats Backgromnd Mux
§07-20433 11/15/9%0  12:1S pa  11/16/90 10:30 an  11/20/30 01:52 pa 0.1638 822 618 0.0

BOTE: A1l times are local stack times; Counting time is/oOainutes; Plux is given in pCi/Sec-5¢ ¥
B0TL: Rumber of Fluz Measuremenis = 1; dverage flax = 0.0

0012 € SHIRLEY LANE © POST OFFICE BOX 3112 © MONTGOMERY, ALABAMA 28108 O (205) 271-0643




-

. ®
v .. . .

SCIENTIFIC ANALYSIS, INC.

- --

CHAIN OF CUSTODY RECORD .-

Radon Flux ‘restibg

Job Name: é&[gy t@a‘mf ’“ﬂ%ﬂm« - - E. —

Samplers .(mame and Signature): v
2anplers <
Gevedyester

Sample Locations/Sample ID Numbers (Collector Numbe:rs):

#0384 b¥p433

Sample Type: Exposed Charcoal in Plastic Container

Total Number of Samples: D

N

2
Collection Date: l(//.fr/éb - ij /!‘/jé‘/{D

Relinguished By (Name and Signature): SNarsy ',@( %k
il /

N

Date/Time: / ;//ITZ;" D
Received By (Name and Signature): . }\
Date/Time: [1-19-40 Jo:o) a4

L3

Relinguished By (Name and Signature):

Date/Time:

Received By (Name and Signature):

Date/Time:




SCIENTIFIC ANALYSIS, INC.
CHAIN OF CUSTODY RECORD

Radon Flux Testing

Job Name: ééz[‘é??‘ ¢ wippane f — Mhivajy foamy. poe Jer
Samplers (Name and Signature): v /kaézé”—
Bevedy eter ’,

Sample Locations/Sample ID Numbers (Collector Numbers):

H#20384 btpd33

Sample Type: Exposed Charcoal in Plastic Container

Total Number of Samples: ‘ Z>

2
Collection Date: Ieéﬂry%b -1Ap /945/%0

Relinguished By (Name and Signa:z:re): ‘A%ZCk—JEh ‘;zsz

Date/Time: ' "941%429

Received By (Name and Signature):

| Date/Time: [1-19-90 Jl0.00 ¢A{

Relingquished By (Name and Signature):

Date/Time:

Received By (Name and Signature):

Date/Time:
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leceived: 12/04/90

REPDRT IMA Eberline Corporatjon

Ve eries Vet WL Wure uruer # HU=L1Z=Uda .
01/21/91 13:4%: 23

TO 5635 Jefferson Street NE

lbugue e, M 87109

ATTEN Rick Hoaker

CtRTlFI 1 B
ATTEN Ms. Carcle Harris

PHONE B818-30)7--3:147 CONTAL EM

PREPARED Therme Analuticdl. AnG.o. ...
BY 16@ Jaylor Street | A,Jﬂﬁléa~_
Monrovia, CA__91@}é ,

CLIENT TMA EBERLINE SAMPLES 28
COMPANY IMA Eberline Corporation This report is for the sole and exclusive us€ of the client

to whom it is adduressed _and vepresents only those samples

ACILITY Albuguergue. NI

WORK ID E & E

hervein described. Samples not_destroyed in testing are re-
tained a_maximum _of 3V _days urless otherwis2 requested

TAKEN By_TMA Stafé
TRANS By UFPS

TYPE Splid & Liguids

P.O. # VYerbal - Dennis WHells
INVOICE ynder separate cpver

SAMPLE IDENTIFICATION

L 214

L RlA duplicate

| @1A Bpike

. 1A Jpike Dyplicate

: "!F‘ . 0 .

1 P37

- B4A

- 024
T
o747
284A
p7a
104
114
128
134
144
1A
164
1ZA

1864

TEST CODES and NAMES used on this workorder

2Q0Q1C Strong Acid Dig. —Tot Meg.
AS L Arsenic - Liguide _ _

AS 8 Argenic - Solids

AS_SED As/Be Digestion .
METALS METALS ANALYSIS

MPREPS Metals Prep. - Solid
MEREPW Metgls Prep. - Liguid

"PB_LF_ Lead by HGF

PB SFE_ Lead by HOGF

SE L Selenium ~ Liquids 1
SE S Selenium ~ Solid

SR _L Strontium -~ L.iquids

B8R S _ Strontium — Solids

IR L Zirconium - Liquids

ZR. S5 Zirconjum — Solids

TMA/ARLI 160 Taylor Street / Monrovia, CA 91016 / (818) 357-3247 / FAX (818) 359-5036




Page 2 TMA Inc. REFURT Work Urder # A@-lE-ﬂQé‘:

Received: 12/06/90 01/21/91 15:49: 23
SAMPLE IDENTIFICATION

12 198

20 20A

21 216

22 Wil

2. Wl Dulpicate

22 Wi _Spike

2 Wi e Dupl e

23 Wa

29 W3

29 Wa

6 WY

e7 W

=8 W7

TMA/ARI L 160 Tayior Street ¢ Monrovia. CA Q1016 / (R1R) 357-3247 1/ FAX (R1A) 150.50368




Page J
Received: 12/06/90

SAMPLE 1D 01A _ ArZen o

Date Prepared 12/20/90
Date Analyzed 9@1/97/91

Analyst REM

ELEMENT .

Chromium
Vanadiuvm
Titaniuvm
Magnesivm
Manganese
Barium
Aluminum
Molybdenum
Arsenic
-Selenium
Strontium
Lead

iMA Inc

REFUK I

Results by Sample
TEST CUDE METALS NAME METALS ANALYSIS

FRACTION Q1A
Date & Time Collected 11/14/90 Cateqory

Areh

WOk UPder # Ad-1e-829 "

Analytical Test Results — METALS

UNITS
METHOD

1cp

1cP

ICP

ICP

1cP

1CP

ICP

I1CP
FURNACE
FURNACE
FLAME
FURNACE

mg/Rg

RESULT

ND
474.
b,
2770.
260.
2a1.
4107,
ND
1.6
o9
150
17. 9

¢
DETECTIOUN
LIMIT

n

P -

CESB AW~

—

TMA/ARLI 160 Taylor Street / Monrovia, CA 91016 / (818) 357-3247 | FAX (818) 359-5036
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“ane IFiA - 1nC. RCFURI MUK URUEF ® MU-lgeued
deceived: 12/05/% Results by Sample
SAMPLE ID 016 duplicale  foeqdp _ FRACTION @18 TEST CODE METALS NAME METALS ANALYSIS

Date & Time Collected 11/14/90 Category

Nate Prepared 12200770

bate Analuyzed 70774
Analytical Test Resvlts — METALS
fAnalyst REM UNITS mg /7Kg
DETECTION
ELEMENT METHOD RESULT LIMIT., ..
SR
Chromium ICP ND g
Vanadiunm 1cp 443, +
Titanmium 1CP 9.
Magnesium ice 1860.
Manganece 1ce 2950,
Harium ICP 194,
Aluminum Ice
Molybdenum 1cP
Arsenic FURNACE 1. 85 0 1!
Selenium FURNACE 1. 90V, 2
Ftrontium FILLAME 18@. % 7 9
Lead FURNACE 14.45%°F @1

TMA/ARLI 160 Taylor Street / Monrovia, CA 91016 [/ (818) 357-3247 |/ FAX (818) 359-5036 .
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neceived: 12/0440 Results by Sample
SAMPLE 1D 014 Sprke . FRACTION @1C  TEST CODE METALS NAME METALS ANALYSIS
N Date & Time Collected 11/14/90 Category

bhate Preparvd 1.0/°20/%0
Date Analured 11707/91

Analytical Test Results — METALS

fnalyst REM UNITS mg/Kg
DETECTION
ELEMENT METHOD RESULT LIHIT
Chromium 1cP 137.
Yanadium ICcP 738.
Titanium IcP 139.
Maghesium 1CP 4130.
Manganese 1cP 433,
Barium ICP 348.
Aluminuem ICP 12300.
Melybdenum icP 194, /
Arsenic FURNACE NA*’“w
Selenium FURNACE NA' ;1“0 2
Strontium FLAME NA1
lead FURNACE NA LT

TMA/ARLI 160 Taylor Streel / Monrovia, CA 91016 / (818) 357-3247 / FAX (818) 359-5036




Faye o
Received: 1:/05/99

Hin

SAMPLE 1D 1A Spike Duplicate

12780720
(177 7%

Date Preparei
Date Analyired

Analysl  REM

ELEMENT

Chromium
Yanadiuvm
Titanium
Magnesiuem
Manganece
Barium
Aluminum
Molybdenum
Arsenic
Selenium
Gtrentiom
l.ead

TMA/ARLI 160 Taylor Street

/

dilk,

N Whi

Ui R WINES

Results by Sample

FRACTION @1D

Date & Time Collected 11/14/9@

TEST CODE METALS NAME METALS ANALYSIS

BN e WVav

Category

Analytical Test Results - METALS

UNITS mg /7Kg
DETECTION
ME THOD RESULT LINIT,,
1ce 139. 2 ﬁ-f,f‘.f;';‘.f,-" ’,
1ce 791. 3
1ce 7. ) RN
1ce 4340 227750
IcP 361, 15,07
1CP s08. ,:9’
icp 1399@. ey
1cP 130, 4'&5535“
FURNACE NA ‘,}n”:wl o
FURNACE NA'f,;v’mo 2
FLAME NAitnk Y
FURNACE Na s @, 1
]
Monrovia, CA 91016 / (818) 357-3247 | FAX (818) 359-5036




E
Receivad: 12/06/%90
GAMPLE 1D Bdn

Date Prepared
Date Analyzed

TMA/ARLI 160 Taylor Streel / Monrovia, CA 91016 / (818) 357-3247 / FAX (818) 350-5036

Prea 22

Al VA )
L) Aty

Analyst  REM

ELEMENT

Chromium
Vanadium
Titanium
Magnesium
Manganese
Barium
Aluminum
Molybdenum
Arsenic
Selenium
Gtrontiuvin
l.ead

" il WY S il A W ww? € tiwm e wWew

" Results by Sample

FRACTION ©2A  TEST CODE METALS NAME METALS ANALYSIS

Date & Time Collected 11/14/90 Category

Analytical Test Results — METALS

.

UNITS mg/Ko
DETECTION

METHOD RESULT LIMIT e
1CP NA R

ICP 103. :

ICP oa.

1cP 1300. QR

1CP 146. Ao,

ICP 86. 2 Jﬁj e

I1CP 2120. vl fc A—
1ce ND A0 -4

FURNACE 0.8 %fﬁﬁ;_ghfz
FURNACE <@ .z pitnie, 2

FLAME 162, e 7

FURNACE 9.1 ey




Received: 12/05/%9

SAMPLE 1D 93A

Date Prepared
Date Atalyzed

Hrea 23

1272090
(RE A\

fnalyst REM

ELEMENT

Chromiuvm
Vanadium
Titanium
Magnecium
Manganese
Barivum
Alvminuem
Molybdenum
ATSENRLT
Selenium
Strontium
l.ead

Results by Sample

FRACTION @3A
Date & Time Collected 11/14/90

Analytical Test Results — METALS

UNITS

METHOD

Icp

ICP

1cP

ICP

ICP

Ice

ICP

Icp
FURNACE
FURNACE
FLAME
FURNACE.

TEST CODE METALS NAME METALS ANALYSIS

mg/Kg

RESULT

ND

93. 4
15. 0
993.
151.
105,

1830.

ND
@7
0.2
103.
4.1

DETECTION

Category

TMA/ARLI 160 Taylor Street / Monrovia, CA 91016 / (818) 357-3247 / FAX (818) 350-5036




rdge 1

Herelved:
SAMPLE 1D Q44

Palte Prepared
Date Analyaud

. e ——— e

127496770

At 35

12/20/90
wisa7 w1

Analyst REM

ELEMENT

Chromium
YVanadiuwm
Titanivm
Magnesium
Manganese
Barium
Aluminum
Molybdenum
Arsenic
Selenivm
Strontiuvn
l-ead

Hin i,

Wil WV

Results by Sampla
TEST CODE METALS NAME'METALS ANALYSIS

FRACTION @4A
Date & Time Collected 11/14/90

UNITS
METHOD

ICP

1cp

Ice

ICP

Ice

ICP

ce

ICP
FURNACE
FURNACE
FL.AME
FURNACE

mg/Kg

RESULT

ND

8. 28
10. 8
612,
142.
76. 4

1240,

ND

29
<2. 2
24.3
1.7

NUIR WiIUG)

" e uwav

=
,
NP 'l"A .. “..
’ N R ‘ N1
N ‘ . S tpene $ A 24 wr
PR ERCA A VLI
: 3 s, ;B ‘- ”"‘ .'e Y b ""}"
v i@, v 4
b D ".-:,,. v;
i’ Q.1 kil 31

Analytical Test Results — METALS

DETECTION

Category

TMA/ARLI 160 Taylor Streal / Monravia, CA 91016 -/ (818) 357-3247 | FAX (818) 369-56036




tayc Ay ‘e

Receivad: 12/W0./%4
SAMPLE 10 654

hate Pirepoivd  12/720/90
hate Analyesd  BHH/D7 /9]

Anaslyst RN
ELEMENT

Chromium
YVanadium
Titanium
M. nesium
Manganese
Bariuvm '
Aluminum
Molybdenum
Arsenic
Selenium
Strontiuvmn
Lead

TMA/ARLI 160 Taylor Street / Monrovia, CAGQIOIG / (818) 357-3247 |/ FAX (818) 358-5036

-_mtfréﬁLg;uﬁc__ww_.

it b1

bl WIL)

Results by Sample

FRACTION @94

Date % Time Collected 11/14/90

TEST CODE METALS NAME METALS ANALYSIS

NMUIA WINGI W NV 46 WGY

Category

Analytical Test Results — METALS

UNITS

METHOD

ICP

1CP

1cp

I1CP

Icp

I1CP

icp

1ce
FURNACE
FURNACE
FLAME
FURNACE

mg /Kg

DETECTION

RESULT !

ND

186.
.a2.8
1800.
£26.
196.
4210.
ND

0.8

<. 2
1682,

?. 2




i'd44]e 11

Pecetvad: 1e/85/54
SHIRLE 1D ke A o

Late Preparei
Date Analuzed

———

12720770
1707791

Analyst REM

ELEMENT

Chromium
Vanadivum
Titanium
Magnes iom
Manganese
Barium
Aluminum
Molybdenum
Arsenic
Selenium
Strontivum
l.ead

i ik,

- RErui

Results by Sample
TEST CODE METALS NAME METALS ANALYSIS

FRACTION ©&A
Date & Time Collected 11/14/90

WUIK UIUEr & MU-LlE-wed

Analytical Test Results — METALS

UNITS

METHOD

1ce

1cep

ce

ice

Ice

1CP

icp

ICP
FURNACE
FURNACE
FLAME
FURNACE

mg /Ry
RESULT

ND
189,
40.
L0000
29,
79.
3640,
ND

<0.2
194,
8 3

DETECTION

SN
{t.‘ R [N
0.8 “ ARag 3 TRV B LT S

Category

TMA/ARLI 160 Taylor Street / Monrovia, CA 91016 / (818) 357-3247 / FAX (818) 3569-5036




Received: 12/06/70

SAMPLE ID @78

Date Prepared
Date Analyred

a1

12720750
BIsAF/ee

Analyst REM

ELEMENT

Chromium
Vanadium
Titanium
Magnesium
Manganese
Harivm
Aluminum
Molybdenum
Arsenic
Selenium
Gtrontium
Lead

ITIH LHL,

Roruni

Results by Sample
TEST CODE METALS NAME METALS ANALYSIS

FRACTION ©@7A
Date & Time Collected 11/14/90

UNITS

METHOD

1ce

1CP

ICP

1€P

1cP

1cpP

ICP

ICcP
FURNACE
FURNACE
FLAME
FURNACE

Analytical Test Results — METALS

mg/Kg

RESULT

ND
847.
15. 9

£380.

273.
200.

4320,

ND

1.7
<0.2
15.3
26. 6

WOPK UTODET § HE=ic=pcdd’

Category

DETECTION

TMA/ARLI 160 Taylor Street / Monrowa, CA 91016 / (818) 357-3247 |/ FAX (818) 3508-5036
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Heceived: 12704/ Results by Sample
SAMPLE 1D Ygh Wash S. 4P FRACTION QBA  TEST CODE METALS NAME METALS ANALYSIS
[rsidence Date & Time Collected 11/14/9@ Category

bate Prepared 12/20/9Q
NDate Analyzed @1/07/91

Analytical Test Resvlts — METALS

Analyst REM UNITS mg/Kg .,
DETECTION IR
ELEMENT METHOD RESULT :
Chromium 1cP ND
Yanadium ice 9. 63
Titaniuvm 1CP 23. 3
Magnesiuim 1CcP 1154,
Msnganece 1cP 105,
Bavium 1CP 98. 3
Aluminum ice 2970.
Molybdenum ce ND
Arsenic FURNACE 1.4 SRERAR .
Selenium FURNACE 0.2 - L
Gtrontiuvm FLAME 23. 9
lead FURNACE 21. 9

. ——— s e e h o ——

TMA/ARLI 160 Taylor Street / Monrovia, CA 91016 / (818) 357-3247 | FAX (818) 359-5036
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Received: 12/06/9M Results by Sample

SAMPLE 10 W74 Wdh PB- \/ _ FRACTION @7A  TEST CODE METALS NAME METALS ANALYSIS
-Date % Time Collected 11/14/90 Category

Lale Preparid 1972070 .

ivile Analyzed ©B1/787/91

Analytical Test Results — METALS

Analyst REM UNITS mg/Kg
DETECTION
ELEMENT METHOD REBULT I.I MI T

Chrvomiun 1cP ND
VYanadium 1CP 4. Q7
Trtaniwn 1CP 231 eI
Magnes ) v ICP 1480. 22 '
Manganhese 1ce 2580. R TR
Rarium Icp 4930. LTS L
Aluminum 1cpP 3060. Jfagaxgw .
Molybdernm 1cP ND . :
Arsenic FURNACE a8 LN

’ Seleniunm FURNACE a2 V.78, 2
Strontivm FL AME 3s 1 b
l.ead FURNACE 3.9 0.1 !

- - - ———— i ey ——

TMA/ARLI 16O Tuylor Stroot / Monrovia. CA 91016 / (818) 357- 3247 / FAX (818) 350-6036
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s

PANe L
dorpived 1'/M!F" Results by Sample
SAMPLE (D 194 QML <{oﬂ _ FRACTION 1@A  TEST CODE METALS NAME METALS ANALYSIS

Date % Time Collected 11/19/90 ‘ Category

[X%ﬁ(f€7770

note Preparcd 120720770

Date Analyzed O1/707/91
Analytical Test Results — METALS
Analyst REM UNITS mg/Kg
DETECTION
ELEMENT METHOD RESULT LINLT?”
” 'I'l"l'é‘
Chromivum icpP ND 2 ‘-’g‘ ‘*: r“’:a
vanadium 1cP 10. 4 “‘*’3
Titanium ICP 90. 3
Magnesium 1cP 2170.
Manganesc 1ce 1681.
Darium I1CP 124.
Aluminum 1cP 9930.
Molybdenum IceP ND
Arsenic FURNACE 1.8
Selenium FURNACE <0 2
Strontium FLAME 22. &
L.ead FURNACE 5.9

TMA/ARLI 160 Taylor Street / Monrovia, CA 91016 / (818) 357-3247 / FAX (818) 359-5036

o
L
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i'aqe b TR LNL, RErURd WOTK Urder & Hﬂ'ld"ﬂdag

Hecelved: 12/0A/4Y A Results by Sample
SPMPLE 1D 11A }kuu/v’ ﬂ?MﬁM - FRACTION 11A  TEST CODE METALS NAME MEITALS ANALYSIS
ijm) Date & Time Collected 11/19/90 Category

bate Prepareid  10/7200,/914
late Analyzred @17U7/771

Analytical Test Results — METALS

Analyet REM UNITS mg/Kg
DETECTION
ELEMENT METHOD RESULT
Chromium IcP ND
Vanadium ICpP 9. &7
Titanium icr 41. 3
Magnecsiuin cre 2150
Manganese ICcP 146.
Barium ICcP 91.0
Hluminoem e ag7a.
Molybdenum ICP ND
Arsenic FURNACE 01 ,
Selenium FURNACE <a.2
Strontium FLAME 64.0 :
Lead FURNACE 2.4

,.f. L
AR

- it
i

“ , -
v

.
.

.
. {

<

P

¥

b2
LY
'

TMA/ARLI 160 Taylor Street / Monrovia, CA -941016 / (818) 357-3247 /| FAX (818) 369-5036




Fage 1/ in LI,  REFUR WOTK UPOET ¥ AO-1<-dcd
Recelved: 1/06/*4 Results by Sample ‘

SAPLE 1D 1248 M&éﬂb . FRACTION 12A  TEST CUDE METALS NAME METALS ANALYSIS

ke
A |

C’andﬁk fita-  Date % Time Collected 11/13/90 Category

pate Prepareid 12720790
Dotle Analyzed @©1/7807/9)

Analytical Test Results —~ METALS

Analyset REM UNITS mg/Kg
DETECTION
ELEMENT METHOD RESULT .
Chromium Icp ND
Vanadium ice 11. 0
Titaniuvm Ice =23. 1
Magnesium ce 2450.
Menganese Ice 136.
Harium I1CP 132.
Aluminum icp 4000.
Molybhdenum ce ND
Arsenit FURNACE 5. 2
Selenium FURNACE <Q. 2
Strontium FLAME 116. Ve
t.ead FURNACE 9.9 R

TMA/ARLI 160 Taylor Straat / Monrovia, CA 01016 / (818) 357-3247 / FAX (818) 360-60386
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peceived: 1706749 Results by Sample
SARPLE 1D 138 fuﬁm; Oﬁj [Iwa0 FRACTION 13A  TEST CODE METALS NAME METALS ANALYSIS
o Date % Time Collected 11/15/9@ Category

pate Prepared 137070790
bate Analyzed (1707791

Analgtical Test Results - METALS

Analyst REM UNITS mg/Kg ,
DETECTION ’
El EMENT METHOD RESULT L}n?ﬂ,,‘,’,
OB oGy
Chromium ICP ND 2 ,f tj”'
Vanadium ICF 1.7 3,
Titauium 1cP? 3.8 1
Magqnes1um ICP 21440, -
Mevganese icp 245, gt
Ravium P 104. ;f'li
Aluminum 1CP aroe. LN B
Molybdoenum icP ND R &
Aveenic FURNACE 1. 2 <L @)
Sielentum FURNACE <0 2 RN -}
Stronlivm FL AME 139. Yo 8
lLead FURNACE 7.0 @,

TMA/ARLI 160 Taylor Slreel / Monrowa, CA 91016 / (818) 357-3247 | FAX (818) 359-5036




rdye 15
Pecpived: 1d/04/7940

SAPLE 1 108 b (1

Dhate Pyoepaved | B A WA
vate Analyred 0105791

fslyst KN
El EPIENT

Chromium
Vanadil um
Trtanium
Magnesium
Manganese
Bariovmw
Aluminum
Molybdenum
Arscnic
Selentum
Struntivm
l.uad

T nCrun| WU ulruer o nu-xé*uéih
Results by Sample

FRACTION 14A  TEST CODE METALS NAME METALS ANALYSIS

Date % Time Collected 11/13/9@ Category

Analytical Tesf Results — METALS

UNITS mg /7Kg
DETECTION
ME THOD RESULT LIMIT
R T
1cP ND o NS
e 11. 2 o
ice 9.1
Icp 2049,
ICP 191,
1cP 69. 7
ICP 4000.
1CP ND
FURNACE 1.4
FURNACE 02
FLAME 119,

FURNACE 3.3

TMA/ARLI 160 Taylor Stroet / Monrovia, CA 91016 / (818) 357-3247 | FAX (818) 3569-5036
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Received: 12/44/40 7 Results by Sanple T
SHPLE 1D 196 FRACTION 153  TEST CODE METALS NAME METALS ANALYSIS

Date % Time Collected 11/19/9@ Category

vate Preparcd 12/20720
Date Analyzed 9L17O7/9)

Analytical Test Results -~ METALS

Analyst REM T UNITS mg /Ko
DETECTION
ELEMENT ME THOD RESULT

Chromium 1cp ND n
vanadium 1cp 9.43 o
Titanium ICP &0, 1 .
Magnesium 1cp a213e. D
Manganese 1cp 137, i
Barium ICP 58. 4 i
Hluminum 1CP 4370Q. v
Molybdenum IcP ND AN 8 L
Arsenic FURNACE 1.9 R B
Selenium FURNACE <@.2 L ¥
Strontiuvm FLAME 129. -t
l.ead FURNACE 3.1

La s .
g T SR
ES -

TMA/ARL| 160 Taylor Street / Monrovia, CA 91016 / (818) 357-3247 | FAX (818) 359-6036




rage ¢l
Recelved:

SAMPLE 1D 164

12704170

it L,

Results by Sample
FRACTION 16A

REFUR|

WOTK UTQET § AU-1d-udd

TEST CODE METALS NAME METALS ANALYSIS

Date % Time Collected 11/13/9@ Category
Nate Propared 1720790
frate Analyzed M1AQA7/791
Analytical Test Results — METALS
Analyst REM UNITS mg/Kg \i;‘
DETECTION o
ELEMENT METHOD RESULT LIM .
. Wikl 0
: Chromium ICcP ND - }JQE
, Vanadium I1CP 6 83
‘ Tatanium 1CP 49. 95
. Magnesivm I1CP 1300,
‘ Manganese ICP 113,
, Havrium ice 62, 3
Aluminum ICP 39220.
Molybdenum Ice ND
Arsenic FURNACE 1.0
Selenium FURNACE <02
Stront)om FLAME £1. 3
l.ead FURNACE 2.9

e e —y -

TMA/ARLI

160 Taylor Street /| Monrovia,

CA 91016 / (818) 357-3247 /

FAX (818) 359-5036
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cdie de i L, Wl WIS NUIA WIUGE ® NU iG mh'.w‘ )
Hecelved: 14780778 Results by Sample ,
SHIPLE 1) 174  FRACTION 174 TEST CODE METALS NAME METALS ANALYSIS

Date & Time Collected 11/13/90 Category

Dote Prepared 0007200720
Nate Aeasluzed W37

Analytical Test Results - METALS

Analyst  RENM UNITS mg/Kg
DETECTION
ELEMENT METHOD RESULT

Chromiumn ICP ND
Vanadium ICP 10. 8
Titanium ICP 446. 3
Magnesium Ice 1830.
Manganese ICF 143.
Harium 1cp 20. 9
Alumiviom 1CP 3450.
Molybdenuvm ICP ND .
Arsenic FURNACE 1.3
Selentum FURNACE. <Q. 2
Strontiuvm FLAME 2a7.
l.ead FURNACE 2.4

TMA/ARLI 160 Taylor Street / Monrovia, CA 91016 / (818) 357-3247 /| FAX (818) 359-5036




3 ﬂgt Gl

Recpived: 1704745

SANPLE 10 164

Nate Piopared 127800578
frate Analyred 17075790

Analyst REM
ELEMENT

Chromium
Vanadium
Titanium
Magnesium
Manganece
Darium
Aluminum
fiopiybdenum
Arsenic
Seleniuvm
Stroentium
l.ead

1 Ahb.

Ll un)

Results by Sample

FRACTION 18A
Date & Time Collected 11/13/90

Analytical Test Results - METALS

UNITS mg/Kg
METHOD
ICP ND
ICP 7. 99
ICP £8.9
IcP 1400.
1CP 109.
ICP 70. 8
1CP 340
ICP ND
FURNACE 1.2
FURNACE <Q.
FLAME 23.0
FURNACE 30

TMA/ARLI 160 Taylor Street / Monrowa, CA 91016 / (818) 357-3247

WUIK UURT # HU™L1E=Uc)

TEST CODE METALS NAME METALS ANALYSIS

v
1

Category

RESUL.T

DETECTION

/ FAX (818) 358-5036




Fane et KA LI, RCFUR | MUK UFUET # HU-LEUE)
Heceived: 127496790 Results by Sample
SMAPLE LG 19n . FRACTION 194  TEST CODE METALS NAME METALS ANALYSIS
Date % Time Collected 11/13/90 Category
Date Mrepared L7209

ate Anatyred FL1/07/71

Analytical Test Results —~ METALS

Amalyst  REM UNITS mg/Kg
: DETECTION
ELEMENT METHOD RESULT

Chromium : ICP ND
Yanadium I1CP 89. 9
Titawium 1CP 12. 0
Magnesium 1CP 1310,
Mznganese 1cP 118.
Rariuvm ICP 209,
Aluminum ICP 2120.
Molubdenum ICP ND
Arsenic FURNACE a7
Selenfum FURNACE <@ 2
Gtrontijom FL AME 93. 0
Lead FURNACE 1.9

———— e - - et vt e me—c e e a ——

TMA/ARLI 160 Taylor Street / Monrovia, CA 91016 |/ (818) 357-3247 / FAX (818) 359-5036




RTTTIRY Nt stie. TYERTIY) NUIA WINGEL T NN A6 WEY

pecelved: 12/6A/44. Results by Sample
SAMPLE LD WA _ FRACTION 20A  TEST CODE METALS NAME METALS ANALYSIS
Date % Time Collected 11/19/90 Category

vate Piepared 127200790
Uate Analyced M1/07791

Analytical Test-Results - METALS

fanalyst  REM " UNITS mg/Rg
DETECTION
ELEMENT ME THOD RESULT LIMIT y
Chromium 1cp ND i
Vanadium Ice 93. 3 :d
Titanium I1CP 1. 7 ;
Magnesium 1CP 1130.
Manhganese ice 112,
Bariuvm 1CP 201.
Aluminum 1ce 1740.
Moiybdenum icP ND
Arsenic FURNACE a8
Selenium FURNACE @ 9
Strontiuvm FLAME 103.
Lead FURNACE 2.7

TMA/ARLI 160 Taylor Street / Monrovia, CA 91016 / (818) 357-3247 |/ FAX (818) 359-5036




T

L gyt e TLI ey MUIR UIUEI 7w e oved
fecelved: 12/WA/7 Results by Sample
SWPLE (D 24 FRACTION 21A  TEST CODE METALS NAME METALS ANALYSIS

Date % Time Collected 11/13/90 Category

e Proparod HISEFRARA]S
DeLe Alalyins o0 /91

Analytical Test Results — METALS

Analyst REM UNITS mg/Kg
DETECTION
ELEMENT METHOD RESULT
Chromium I1CP ND 2
Vanadium 1CcpP 1410. 3
Titanium 1cp a2.9 17
Magnesium 1ce 1930. .2
Monaganese P 2295, 1.
Barium 1CP 63. 0 S U
Aluminum ICP 3320. _;3:
Molybdenum cp ND 5
Arsenic FURNACE 6.0 5 @ SO
Selenium FURNACE 1.4 N : B .ﬁ>2
Strontium FLAME 22. 6 RO ,A
Lead FURNACE  23.1 i Q. it bl

o —————— .- — - - . e

TMA/ARLI 160 Taylor Street / Monrovia, CA 91016 / (818) 357-3247 | FAX (818) 359-5036




SAAPLE LD B

Date Preparedd
hate Analyeted

12 ER/90
N WA RVAS

Malyst  RERM

ELEMENT

Chromiuvm
Yanadium
Titanium
Mugneeivm
Manganece
Borium
Alupinum
Moliybdenoum
Areentc
Selenium
Strontium
Lead

I NN I X T

Nt Wiv i

Results by Sample

FRACTION £2A

NUIR WIUEI T NU L6 Wev

TEST CODE METALS NAME METALS ANALYSIS
Date & Time Collected 11/16/%0 |

Category

Analytical Test Results - METALS

UNITS

METHOD

1CcP

ICpP

Icp

1cp

ICP

ce

Ice

itP
FURNACE
FURNACE
FLAME
FURNACE

mg /L

RESULT

DETECTION

X
3 S Ny
- 4 ‘? ‘.~‘.< A ‘"1"';%
o s r‘ <o\
0l22 N

TMA/ARLL 160 Taylor Street / Monrovia, CA 91016 / (818) 357-3247 / FAX (818) 359-5036
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M

Recetved: 12704740
SAMPLE 1D WE Dulpigaele

hate Proepored PO
Nate Analyivd 1707771

Analyst REM
ELEMENT

Chromium
Vanadium
Titonium
Magnesiuvm
Manganese
Boarium
Aluminom
Molybdenum
Arecenic
Selenium
Strontium
Lead

t11vs et e

FRACTION 228

Date & Time Collected 11/16/90 Category

'Results by Sample

by
o ‘
tcImme ame s P sames _we Bw) (1] s rem ams e

TEST CODE METALS NAME METALS ANALYSIS

Analytical TestAResults - METALS

UNITS
METHOD

ICP

I1GP

1ce

1CP

ice

1cP

1CP

ce
FURNACE
FURNACE
FLAME
FURNACE

mg /L.

DETECTION

RESULT

——— e s e o e e——

TMA/ARLI 160 Taylor Street / Monrovia, CA 91016 / (818) 357-3247 |/ FAX (815) 359-6036
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Received; 12704/7% Results by Sample
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Analytical Test Resuvlts -~ METALS

Analyst  HEM UNITS mg /L
DETECTION
ELEMENT METHOD RESULT LIHIT';"‘
Chroumium ice 0. 69 L
vanadium 1cP Q. 93
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Analytical Test Results — METALS
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DETECTION
ELEMENT METHQD RESULT
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Kesults by Sample

FRACTION 23A

1EST CODE METALS NAME METALS ANALYSIS
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Category

Analytical Test Results — METALS

UNITS

METHOD

1ce

ce

1ce

Ice

ICP

1CP

ce

1CcP
FURNACE
FURNACE
Fl.AME
FURNACE

mg/L

DETECTION
LIMIT

RESULT
ND
ND
ND
2. 08
ND
ND
. B42
ND ‘
ND
ND
ND
0.013
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METHOD
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icP
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mg/L
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RESULT

ND
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ND
@ 12
ND

(818) 357-3247 |/ FAX (818) 359-5036




: '.J'.". vind
Hecelvod: 12706/

SEAPLE W

Pate Prepared 1&/20/770
Date Analyzed O1/07./91

Analyst REM
ELEMENT

Chromium
Vanadiuvm
Titatium
fMlagnesium
Manyanese
Narioe
Aluminom
Molybdenum
Arsenic
Gelenium
Gtrontium
l.ead

s il

'

Vel W1V YA WISl I 1IW e Wi
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Analytical Test Results — METALS
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mg/L
DETECTION
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ND @02 o.nl
ND 0.03: 7
ND 0.01 - !
ND ;[ 0.227
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Laboratory Preliminary Results
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. .ﬂic Health Service

DEPARTMENT OF HEALTH & HUMAN SERVICES Health Services Administration

Navajo Area
Indian Health Service
P. 0. Box G

May 09, 1991 Window Rock, Arizona 86515

Rosita Loretta

Baca Chapter Coordinator
P.O. Box 127

Prewitt, New Mexico 87045

Dear Ms. Loretto:

Per request, an February 25, 1991, radiochemistry water quality samples
were taken from the livestock windmill well number 16TS521 next to the Head

Start school in Haystack.
Analytical results of the samples are attached and are summarized below:

Analysis Results Max Allowable
Ra-226/228 0 pCi/L 5 pCi/L
G-Alpha 15.5 pCi/L 15 pCi/L

The Radium results are well below EPA dirinking water standards, however,
the Gamma-Alpha results are slightly above the standard. Additionally, the
water from this well is not treated in any way for bacteria or other
contaminants. While this water may be suitable for livestock, it is
unsuitable for humans. Therefore, it is recammended that chapter members
not use the water fram this well for human consumption.

We have notified Water Resaurces in Crownpoint and requested they re-paint
clearly the "LIVESTOCK USE ONLY" sign on the water storage tank.

Please caommnicate the contents of this letter to all chapter members. If
you have any questions regarding this matter, please call Mr. Peter Fant
or Thomas Hill at 505/786-5291, extension 403. Your cooperation is

appreciated.

Respectfully,

ST

Charles 0. Dowell
Director, OEHE
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: SCIENTIFIC LABORATORY DIVISION 2tz 247/ <o,
P.O. Box 4700 700 Camino de Salud, NE éq

Albuquerque, NM  87196-4700 [505]-841-2500 ‘///5/ 7
- RADIOCHEMISTRY SECTION (505]-841-2574
April 15, 1991 i Distrihution
ANALYTICAL REPORT g-_-; ;”: 81230 .
itter 3

Request H 01 * Lom e
ID No. 012140 SLD Accession No. RC 91-0037 (%) SLD Files
To: Harry A. Doutt From: Radiochemistry Section

U.S.PHS; Navajo Area IHS-OEH/ Scientific Laboratory Div,

Sanitation Facilities Construction 700 Camino de Salud, NE

P. O. Box 648 Albuquerque, NM 87106

Ft. Defiance, AZ 86504
Re: A water sample submitted to this laboratory on February 25, 1991

' DEMOGRAPHIC DATA
COLLECTION LOCATION
On: 20-Feb-91 By: Fan ... Well 16T521
At: 12:00 hrs. In/Near: McKinley County
ANALYTICAL RESULTS
Analysis Value Sigma D. Lmt. Units Analvst
G-Alpha w/ Am-241 ref. 40.00 3.00 0.70 pCi/L Maloy
G-Alpha w/ U.-nat ref. 47.00 4.00 1.10 pCi/L Maloy
G-Beta w/ Cs-137 ref. 13.60 2.30 1.30 pCi/L Maloy
G-Beta w/ Sr/¥Y90 ref. 13.20 2.20 1.30 pCi/L Maloy
U--Chem, Fluoro, uG/L 35.00 7.00 5.00 uG/L Bitner
assuming U-nat conversion 24.50 4.90 3.50 pCi/L {calculated }

Ra~226, SDWA Method. . -0.01 0.04 0.03 pCi/L Maloy

Notations & Comments:

Uncertainties, sigmas, are expressed as +- one standard deviation, i.e. one standard error.
Small negative or positive values which are less than two{2) standard deviations shouid be interpreted as: including 'zero’; as 'not detected’;
as 'less chan the detection limit (<D. Lmt.)’ when reported; or 'less than twice the standard deviation’.

Reviewed By: /f“""— /4 &-{/{,

e Loren A. Berge, Ph.J/  04/15/91
Supervisor, Radiochemistry Section
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Uranium Resources of

Northwestern New Mexico

By LOWELL S. HILPERT

GEOLOGICAL SURVEY PROFESSIONAL PAPER 603

Prepared on bekhalf of the
U.S. Atomic Energy Commission

A description of the stratigraphic and structural

relations of the various types of uranium deposits
in one of the world’s grear wuranium-producing

regz'om
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- GEOLOGIC SETTING 9

194 (table 3). Ores in limestone are second in impor-
tance, having yielded about 4 percent of the total ; ores in
carbonaceous shale and coal, and in igneous rocks, con-
stitute less than 1 percent of the total.

The uranium: vanadium ratio of the ores generally
is about the same regardless of the grade. type, or age
of host rock. Where the average grades show marked
differences from the general uverages, the tonnage is
small and the differences are probably not significant.

At the end of 1958, most of the uranium ores from
northwestern New Mexico were being processed by six
mills which had a total rated capacity of 11,075 tons
per day * At the end of 1964, through a property merger
and the closure of one mill, the following mills were
operating; they had a collective rated capacity of
9,000-10,000 tons per day:

) Company Location
vanadium Corp. of America___. . _.___ - Shiprock.
Homestake-Sapin Partners...__.__._.__._. Grants.
Kermac Nuclear Fuels Corp oo Grants.

The Anacondd COmm e Bluewater.

GEOLOGIC SETTING

The three physiographic units, or provinces, in
northwestern New Mexico are marked by structural
and lithologic as well as physiographic characteristics
{fig. 1). The northern part of the area in the Colorado
Plateaus province is a broad structural as well as top-
ngraphic depression, the San Juan Basin. It is charac-
terized by a sedimentary fill of marine and continental
rocks that totals several thousand feet in thickness and
ranges from Paleozoic to Quaternary in age. Locally
around the margins of the basin there are intrusive ig-
neous rocks of Tertiary and Quaternary ages. The
southern part of the province, the Datil volcanic field,

2178, Atomic Energy Commission press release 222, Feb. 1, 1959,
Grand Junction, Colo,

is characterized by an extensive covering of lavas and
associated continental sedimentary rocks that totals
several thousand feet in thickness. These rocks are
mostly Tertiary and Quaternary in age and cover older
marine and continental sedimentary rocks which are
exposed along the east and north margins of the area.

The part of the area in the Southern Rocky Moun-
tains province consists generally of mountain blocks
that have Precambrian cores; these blocks are draped by
marine and continental sedimentary rocks, mostly of
late Paleozoic and Mesozoic ages, that are several thou-
sand feet thick, and by valley fills and local voleanic
piles of Tertiary and Quaternary ages that also are
several thousand feet thick.

The part of the area in the Basin and Range pro-
vince is characterized by northward-trending fault-
block mountains and intervening basins. Along the
western part of the province and extending north-
ward into the Southern Rocky Mountains province is
the Rio Grande trough, a structural depression. It is
filled by several thousand feet of continental sedi-
mentary and volcanic rocks of late Tertiary and Qua-
ternary ages. East of the Rio Grande, the fault-block
mountains are generally underlain by crystalline rocks
of Precambrian age which are capped by eastward-dip-
ping marine and continental sedimentary rocks of late
Paleozoic and Mesozoic ages and by continental sedi-
mentary rocks of Tertiary and Quaternary ages.
These rocks total several thousand feet in thickness.
At the north end of the province the early Tertiary
and older rocks are intruded by laccolithic masses of
early Tertiary age.

STRATIGRAPHY

The lithology, thickness, areal distribution, and
stratigraphic relations of the uranium-bearing and as-

TaBLE 3.~—-Umm}¢m ores produced from northwestern New Mexico, classified by age and type of host rock, 1950-64

Host rock Percent of [ V051 CaCO0s2
- Tons of ore total {weight {weight percant) {weight percent)
Age Type tonnage percent)
Tertiary . . .. ..o .- Igneous rock. . ________ 9, 285 0.1 0. 14 0. 04 (68) 11.3 (97}
Sandstone.... ... ______ 9, 036 1 .33 .03 (6,877) 1.2 {6, 995)
Cretaceous. ... .. ... Sandstone.._____.____._. 57, 791 .3 .23 LIt (43,920) .6 (40,273)
Carb(inacecous shale and 8, 497 .1 .20 L8 (4,438) .7 { 2 434)
coal.

Jurassic._.___......... Sandstone...._.____.. .. 22 035, 186 95. 4 .22 .13 3(2,364,101) 1.2 (2, 578, 929)
Limestone. . __ __.______ 975, 497 4.2 .22 .14 (444, 965) 80.5 (413, 325)
] ) Limestone and sandstone. 4 513 .1 .34 .16 (999) 42.2 (1, 848)
Permian..oooo _____ Sandstone.__ _._. ... 67 .1 .14 .13 (67) 14.0 (59)
. Limestone.__...____.___ 1, 039 1 .21 .38 {803) 5L.7 (727)
Pennsylvanian_____.___ Limestone_ ... ______.._. 183 1 .12 . 10 {183) 1L.7 4 (183)
Total or weighted average____.___._._____ 23,000,094  100. 6 0.22 50.13 5(2,414,965) % 1.2 5 (2, 626, 256)

! Numbers in parentheses are tons of ore assayed for V20;.
i Numbers in parentheses are tons of ore assaved for CaCOx.

3 Excludes tonnage for Shiprock district, which for 24,027 tons averaged 2.56 per-
eent ViOy.

4 Probably silicified as well as sandy.
s Only the ores in sandstone are reported.
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(Harshbarger and others, 1957; Smith, 1954; Rapa- | to the urani

port and others, 1952) and generally extend north-
eastward from Laguna into north-central New Mexico
(D. D. Dickey, written commun., 1963). In most places
the Entrada rests on the Wingate Sandstone, but at
least in the southeastern part of the Laguna district it
rests on the Chinle Formation (Kelly and Wood, 1946).
Elsewhere in the Laguna district, rocks that have been
called Wingate might belong in the Entrada. If they do,
the Entrada rests on the Chinle throughout the district
(Hilpert, 1963, p. 6-9).

The upper sandy member of the Entrada constitutes
the thicker part of the formation and contains the
known uranium deposits. It consists of reddish-or-
ange to white fine-grained quartz sandstone and is
marked by thick sets of large-scale crossbeds. It ranges
in thickness from 80 to about 250 feet, and has a tend-
ency to weather into bold rounded cliffs. The medial
silty member, the lower unit in northwestern New
Mexico, consists of red and gray siltstone and ranges
in thickness from 10 to about 100 feet.

TODILTO LIMESTONE

The Todilto Limestone {(Gregory, 1917, p. 55) rests
on the Entrada Sandstone and has about the same
outcrop pattern. Southward it pinches out along a line
that is 10-20 miles south of U.S. Highway 66 (Rapa-
pert and others, 1952). This line trends westward
to a point south of Grants and then swings northwest-
ward into Arizona west of Chuska Peak (pl. 1).

The Todilto Limestone consists of two units. The
basal unit, which generally ranges in thickness from
10 to 80 feet, consists of thin-bedded gray fine-grained
limestone and some thin interbeds of siltstone and is
present everywhere the Todilto crops out. The upper
unit, which ranges in thickness from 0 to 100 feet,
consists of anhydrite and gypsum and crops out along
the east side of the San Juan Basin and northeast
of the Sandia Mountains and extends under the cen-
tral part of the basin. (See pl. 8.) Some of the debris
in the Todilto consists of voleanic ash (Weeks and
Truesdell, 1958). In some places the beds are nearly
black, and some fine black carbonaceous material is
concentrated locally along bedding planes. Wherever
the limestone is pulverized it emits a fetid odor, and
this characteristic coupled with the dark color, has led
many to speak of the limestone as “petroliferous.”
Whether or not the limestone contains hydrocarbons
and is petroliferous, its content of organic carbon is
low, for it only locally contains as much as 1 percent
organic carbon and in general averages only a few
tenths of 1 percent. The relations of the organic carbon
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deposits is discussed under “Distribu-
tion of Elements in the Todilto Limestone.”

SUMMERVILLE FORMATION

The Summerville Formation (Gilluly and Reeside,
1928, p. 79-80) overlies the Todilto Limestone and
has about the same distribution pattern as the Todilto
in northwestern New Mexico (J.S. Wright, oral com-
mun., 1958). The Summerville ranges in thickness
from 50 to about 225 feet and averages about 150 feet.
It consists of reddish-brown and gray fine-grained
sandstone and siltstone, whose individual units range
in thickness from a few inches to a few feet. South of
Grants and south of Laguna, near its south margin,
the Summerville contains a basal quartzite-pebble con-
glomerate (Silver, 1948, p. 78: Hilpert, 1963, p. 12).
The bedding is mostly parallel and probably repre-
sents near-shore deposition in a shallow marine em-
bayment.

BLUFF SANDSTONE

Overlying the Summerville Formation is the
Bluff Sandstone of the San Rafael Group (Gregory,
1988, p. 58-59), which crops out along the west and
south sides of the San Juan Basin (Harshbarger and
others, 1957, p. 42-43: Freeman and Hilpert, 1956).
The Bluff Sandstone is a pale-orange or buff fine- to
medium-grained crossbedded sandstone which weath-
ers into bold rounded cliffs similar to those of the
Entrada Sandstone. The Bluff ranges in thickness
from about 50 feet in western San Juan County
to about 300 feet in McKinley and Valencia Coun-
ties. In southwestern McKinley County the Bluff
grades into the stratigraphically more extensive
Cow Springs Sandstone (Harshbarger and others,
1957, p. 48-51) which occupies the entire stratigraph-
ic interval occupied elsewhere by the Todilto Lime-
stone, Summerville Formation, Bluff Sandstone, and
part of the overlying Morrison Formation. Qn plate
1 these units are mapped with Zuni Sandstone in
McKinley and Valencia Counties.

MORRISON FORMATION

The Morrison Formation (Cross, 1894, p. 2; Em-
mons and others, 1896) is the most important host
for uranium deposits in northwestern New Mexico.
Its distribution is similar to the San Rafael Group,
and it originally covered most of the mapped area
(pl. 1) and extended into northeastern Arizona,
eastern Utah, and southwestern (Colorado (Craig and
others, 1955, fig. 19, p. 129). The former southern
extent of the Morrison in New Mexico is not known
because the beds were removed by erosion prior to
the deposition of the overlying Dakota Sandstone




. STRUCTURE 27
_UTAB _JOI" —_ — 108° _ _COLORADO o
foritic intrusives U / ¥ NEW MEXICO
¢ Carrizo Mts « |
a Y } .
Oqj" MITTEN ROCK y I
e + \MONOCLINE OAztec‘ l
pe v \Shiprock —HOGBACK !
LUKACH%/;_I/ \ '7(’ ) MONOCLINE
NOCLINE » | ¥ "y t
MUM,Y : 1
ot A | ‘
\SAN TUAN ' . ‘ CHAMA BASIN /
SAN JUAN IBASIN ’ -
< i E
S
BEAUTIFUL l ,
MOUNTAIN l - ./-"‘)
SYNCLINE — <A
DEFIANCE r / j T
MONOCLINE i —
R \A

| .
e U,

I /
) W s Los {
< Qz] JVALLES Y Afmos 3 |
& 3 | ICALDERAT {© D
MC KINLEY & w 5 ‘ X /L—fﬁ? @l
L - ~
Py F ¥ i B

. > 32 o & ’ e J QQJ}
NUTRIA SMITH LAKE <& 3 A& Intrusives of |
PINEDALE "ANTICLINE o & = " oF - Cemillos Hills
. MONOCLINE @ ) . N o [ < [
4 = < 2 ‘&l ‘e &
) S 3 oe & -’5 B
e = 0! Ay et ot ;
# Gallup- I MOUNT TAYLOR g i<i
i 1 saNbovaL A hit”) e
! ! e / Ve
o :» s / Bernalillo // A “
12 e [ S
iz . VOLCANIC\FIELD / - | Pintrusives
S:‘l}: - P -+ - - & of Otz
gl . IGNACIQ: f Mts
<] . .
lz s ] MONOCLINE Albuquerque |
‘ \ \l BERNALILLO [© ~ i
—+35°*

' : :
S _ \ \ L
— ‘ - A\

VALENCTIA

&) 50 MILES -
.

§ I ' 1 i

[ EXPLANATION
-y T

ive igneous rocks S Axis of anticline Dome
Intrusive ign Approximate outline of Showing plunge Showing dip
Rio Grande trough

Normal faults not shown P ’
—4——"—‘—— ~4 ¥

Thrust fault Axis of syncline Monoclinal fold
Approximate area of uplift Barbs on side of upper plate Showing plunge Showing plunge

34°

|
|
| N
.

Fiauer 3.—Principal structural elements in northwestern New Mexico and adjoining areas. Modified from Kelley (1954; 1955,
fig. 2) ; O'Sullivan and Beaumont (1957) ; Dane and Bachman (1957a) ; and O’Sullivan and Beikman (1963, sheet 2).

329--381 O— 693




- A...—-.-.....“ T

28 URANIUM RESOURCES OF NORTHWES N NEW MEXICO Yooy,

draped on their flanks with marine and continental
beds of late Paleozoic and Mesozoic ages and some vol-
canic rocks of Tertiary and Quaternary ages. The
rocks of the Rio Grande trough, as farther south, are
composed of continental sediments and volecanic
debris. The west part of the trough and the east flank
of the Sierra Nacimiento are covered by the volcanic
pile of the Jemez Mountains which are associated
genetically with the Valles caldera.

The principal faults in northwestern New Mexico
are concentrated mostly along the periphery of the
Rio Grande trough, along the flanks of the ranges of
the Southern Rocky Mountains province, and to a
lesser extent in the east and northeast flanks of the
Zuni uplift and south margin of the San Juan Basin.
Most of the faults are normal and high angle and can
be traced along the strike for distances of as much as
several tens of miles. In the Colorado Plateaus province
the faults rarely have a stratigraphic throw of more
than a few hundred feet, but in the other provinces the
throw on some faults is as much as several thousand
feet.

Thrust faults are less common, but one occurs along
the west margin of the Southern Rocky Mountains
province, and several occur in the Basin and Range
province. The most conspicuous thrust fault strikes
northward for more than 50 miles along the west flank
of the Sierra Nacimiento and the San Pedro Moun-
tains. It dips steeply eastward and generally separates
Precambrian crystalline rocks and pre-Triassic sedi-
mentary rocks on the east from Permian and younger
rocks on the west {Northrop and other, 1946). Other
conspicuous thrusts occur on opposite sides of the Rio
Grande trough. One skirts the east flank of Lucero
Mesa for a distance of about 20 miles and, at different
places along the strike, dips westward from low to
high angle, and separates Precambrian and younger
rocks on the west from Triassic and younger rocks on
the east (Kelley and Wood, 1946). Other thrusts skirt
the east flank of the Los Pinos and Manzano Moun-
tains, generally extend along the strike for 10-15
miles, and dip steeply westward. They generally sep-
arate Precambrian rocks on the west from Paleozoic
rocks on the east (Read and others, 1944; Wilpolt and
others, 1946; Wilpolt and Wanek, 1951). The age rela-
tions and dating of the various structural features are
discussed in the geologic history which follows.

GEOLOGIC HISTORY

The following résumé of the geologic history of
northwestern New Mexico is intended to provide a
background for understanding the relations of the

uranium deposits to the host rocks and to the s
mentary, tectonic, and igneous structural featu
Where pertinent, more detail is given under
descriptions of the mining districts and the a
containing the deposits.

The record of the Precambrian Era is obscure, bt
has been long and complex and has been marked
deformation, metamorphism, and intrusion by gra
and associated rocks. Associated with some of
granite in the eastern part of Rio Arriba Cou
were injections of uraniferous pegmatite and ura
erous fluorite and quartz veins.

The Precambrian rocks subsequently were erodex
a peneplain; after this erosion period, the ares
probably a stable shelf for most of the Paleozoic 1
(Kelley, 1955, p. 75). Some marine waters encroac
on the northern part of the area at various times, pi
ably during the Cambrian and again durving
Devonian and Mississippian (Bass, 1944; Strol
1958; Baltz and Read, 1960), but the rocks that v
deposited are not exposed at the surface and the rec
for northwestern New Mexico has been determ:
only from minimal well data and by projection f
adjacent areas. The rocks that were deposited dw
this time interval comprise unnamed Cambrian
clastics, the Elbert Formation, the Quray Limest
and the Leadville Limestone.

During Mississippian time, marine waters
encroached on the eastern part of the area and
limestone and associated clastics of the Caloso For
tion of Kelley and Silver (1952), Kelly Limest
and Arroyo Penasco Formation were deposited.

During late Paleozoic time, two positive struct
features began to form; these have persisted inter:
tently, with modifications, to the present and 1}
bad considerable influence on subsequent geol
events. One of the features, the antecedent of the
Juan uplift and generally known as the San I
Uncompahgre uplift, was an elongate arch w:
began to form in Early Pennsylvanian time (W.
Mallory, oral commun., 1963) and which exter
from the northeastern part of the area northwestwv
into Colorado. The other feature, the anteceden
the Zuni and Defiance uplifts, emerged as a b
upwarp about the same time and extended from al
the present position of the Zuni Mountains no
westward into Arizona. Between these two uplif
trough formed in Early Pennsylvanian time that
tended northward through the central part of
area and received marine and continental sedirent
Pennsylvanian and Permian ages. These sedimen
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deposits include, in the southern part of the area, the
Sandia Formation, Madera Limestone, Abo and Yeso
Formations, Glorieta Sandstone, and San Andres Lime-
stone, and in the northern part of the area, the Molas,
Hermosa, Rico, and Cutler Formations. Locally the
sedimentation of the upper part of the Madera Lime-
stone and the overlying Abo and Yeso Formations was
affected by a positive structural feature that formed in
the vicinity of the Joyita Hills (Wilpolt and others,
1948).

Another positive structural feature also was elevated
in Pennsylvanian time near the center of the trough and
extended northward through the approximate position
of the present Nacimiento and San Pedro Mountains
area. This structure was antecedent to the Nacimiento
uplift, and its position is marked by nondeposition of
the upper part of the Madera Limestone and the inter-
bedding of clastic materials with the limestone in the
periphery of the uplift (Wood and others, 1946).

The antecedent Zuni and Nacimiento uplifts became
buried by Early Permian time and, during the latter
part of the Permian and Early Triassic, the Early
Permian and older rocks were deformed and beveled.
About Middle Triassic time, after the Moenkopi For-
mation was deposited, the San Juan highlands and
other highlands to the southeast of the area were
upwarped. Upwarping was accompanied by some vol-
canie activity elsewhere to the south and southeast of
the mapped area (Allen, 1930; Stewart and others,
1959, p. 566).

Northwestern New Mexico at this time was part of a
hroad plain that sloped westward into Arizona and
northwestward into Utah and Colorado. This plain
received clastic debris from the highlands to the south-
east and northeast and received volcanic debris from
the south and southeast; the clastic and volcanic
debris formed deposits that now constitute the Chinle
Formation and part of the Dockum Formation. The
Shinarump Member and Poleo Sandstone Lentil of
the Chinle probably had a source in highlands to the
south (McKee and others, 1959, p. 22). The northern
part of the Agua Zarca Sandstone Member, as recog-
nized by Wood, Northrop, and Cowan (1946), was
derived from highlands to the north, and the south-
ern part of the member from highlands to the south
(F. G. Poole, written commun., 1957).

Relatively stable conditions existed during Late
Triassic and Early Jurassic time and the highland
areas were reduced to low relief. On the old flood
plain the Wingate and Entrada Sandstones accumu-
lated principally from wind action.

In Late Jurassic time the Zuni uplift was rejuve-
nated and a broad shallow basin and flood plain was
formed to the north. This plain extended into north-
eastern Arizona, southeastern Utah, and southwestern
Colorado. In the basin the Entrada Sandstone, Todilto
Limestone, Summerville Formation, Bluff Sandstone
(mapped with the Zuni Sandstone on pl. 1), and the
Morrison Formation were deposited. The basin was
above sea level, except for a time that a shallow embay-
ment opened to the west and permitted entrance of
marine waters in which the Summerville Formation
and possibly the Todilto Limestone were deposited
{Harshbarger and others, 1957; Anderson and Kirk-
land, 1960). Some volcanic activity, possibly to the
southwest of the basin of deposition, accompanied the
Morrison deposition.

At the time of deposition of the Jurassic rocks the
junction of the uplift, or highland, and the basin areas
was within a general zone now marked approximately
by the southern outcrop of the Jurassic rocks. This
junction is indicated by the depositional margin of the
Todilto Limestone (Rapaport and others, 1952), local
conglomerate facies of the Summerville on its south
margin, general coarsening of the Morrison southward
{(Craig and others, 1955), and local pinching of the
Morrison southward against the Bluff Sandstone
(Thaden and Santos, 1957).

While the Jurassic sediments were being deposited,
the basin receiving them slowly and differentially sub-
sided as the highland area was rising. These move-
ments caused flexing or broad folding. The flexures
occur along the south margin of the San Juan Basin
near the probable margin of the old Jurassic basin
(Hilpert and Moench, 1960). They probably were con-
centrated along the marginal zone of the old basin
because this would be the zone of maximum differen-
tial movement between the basin and the highland
area. As the flexures formed, they probably partly con-
trolled the course of the streams that deposited the
Morrison sands and influenced the accumulation of
the sand units because the foreset beds in the sand-
stone units show a dominant eastward dip and the
sandstone units show an eastward elongation (Rapa-
port and others, 1952, p. 31-32; Mathewson, 1953;
Sharp, 1955, p. 8, 11; Hilpert and Moench, 1960).

The flexing may also have formed local basins in
which units like the Jackpile sandstone, of local usage,
accumulated (Moench and Schlee, 1959). Such sand-
stone units contain the largest uranium deposits known
in northwestern New Mexico. The flexing may also
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have helped initiate the Qelopment of the Ambrosia
dome and other similar structural features in the gen-
eral vicinity. Moreover, intraformational folds in the
Todilto Limestone and pipelike collapse features in
sandstones of the Summerville, Bluff, and Morrison
Formations probably were caused by or related to this
flexing.

In Late Jurassic or Early Cretaceous time the south-
ern highland area and basin margin were tilted upward
and beveled, and all formations down to the Abo For-
mation were progressively cut out southward. Gradual
subsidence followed the beveling, and a wide seaway
then encroached on the entire area of northwestern
New Mexico and adjoining regions. The ses spread
gradually from the southeast and the northeast and
left a sequence of near-shore continental and shallow
marine sediments. These sediments range from the
Dakota Sandstone at the base to the Pictured Cliffs
Sandstone and total several thousand feet in thickness.
Deposition occurred during several transgressions and
regressions of the shoreline (Sears and others, 1941);
these fluctuations were accompanied by settling of the
basin and differential uplift of a rather extensive high-
land to the southwest which contributed the sediments.

In Late Cretaceous time, as the seas gradually with-
drew, the continental Fruitland Formation and Kirt-
land Shale were deposited. Probably late in this inter-
val, tectonic activity, accompanied by volcanism, in
the San Juan Mountains area marked the emergence
of the San Juan uplift (Hayes and Zapp, 1955). About
the same time or shortly thereafter, the Defiance, Zuni,
Lucero, and Nacimiento uplifts emerged, which caused
the initial shaping of the San Juan basin; the filling
of the basin then progressed by deposition of the con-
tinental beds of the Qjo Alamo Sandstone, Animas,
Nacimiento, and San Jose Formations from debris
shed by the uplifts. A pulselike rise of the uplifts is
indicated by the beveling of the older formations by
the younger around the basin margins (Hunt, 1956,
p. 28-24).

The Late Cretaceous and early Tertiary tectonic
events, generally referred to as the Laramide orogeny,
are important in helping establish the ages of emplace-
ment of many of the uranium deposits. Structural fea-
tures that formed during this interval are the mono-
clinal folds on the basin sides of the uplifts that are
marginal to the San Juan Basin, the depressions, or
sags, between the adjacent uplifts, and the faults
related to the development of these features. These
features probably formed in accompaniment with the
marked rise of the uplifts that flank the basin. This
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interval is dated by the Nacimiento Formation «
Paleocene age which was deposited during initial deej
ening of the basin. This deepening was largely co
cluded by the time of deposition of the San Jo
Formation of early FEocene age which lies across t}
beveled beds of the Nacimiento Formation.

Structural features related to this age of tectonis
are the Defiance, Nutria, and other similar monoelin:
folds, the Acoma and Zuni sags, and the MecCarty
syncline and the faults, fractures, and related folc
along the syncline’s western flank.

Thrust faults probably formed during this tin
(Wood and others, 1946 ; Kelley and Wood, 1946; Wi
poit and Wanek, 1951). Some normal faults may als
have formed as early as the thrusts, but the norm:
faults generally are younger because they displace t}
thrusts (Kelley and Wood, 1946; Wilpolt and Wanel
1951) and generally range in age from early Tertiar
to Quaternary.

After the San Jose Formation was deposited, tiltin
of the San Juan Basin northward reversed the di
direction of the San Jose (Hunt, 1958, p. 25, 57). Sonc
folding or faulting may have accompanied this tiltin
and perhaps the McCartys syncline and associate
folds and fractures evolved at this time (Hunt, 193
p. 75), and the Ambrosia dome and other similar struc
tural features were accentuated. It seems more reasor
able, however, to relate all these structural events wit
the preceding rise of the uplifts rather than tie the:
to simple tilting. The tilting and related events o«
curred in the post-early Eocene pre-late Miocene tim
interval because they postdate the San Jose Formatio
and precede the faulting of the Santa Fe Group alon
the Rio Grande trough.

In late early Tertiary time, probably during th
Oligocene, volcanic activity began ir the east-centr:
part of the area and was followed in late Tertiary an
Quaternary time by intermittent but widespread vo!
canic activity throughout much of northwestern Nes
Mexico. The early activity left the laccolithic intru
sives and associated volcanic rocks of the Ortiz Moun
tains and Cerrillos Hills and the dioritic intrusives o
the Carrizo Mountains.

The late Tertiary and Quaternary activity left th
extensive Datil-Mount Taylor volcanic field, the intru
sive bodies, flows, pyroclastic rocks, and outwash debri
along the Rio Grande trough, and the dikes, sill
necks, and flows around the periphery of the Sa
Juan Basin.

The Espinaso Volcanics probably were deposite
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during the Oligocene, about the same time that the
intrusive rocks of the Ortiz Mountains and Cerrillos
fIills were emplaced (Stearns, 1943, p. 309; Disbrow
and Stoll, 1957, p. 10-12, 33-34). These events were
probably closely followed by emplacement of the base-
metal deposits in the Los Cerrillos district (Lindgren
and others, 1910, p. 167; Disbrow and Stoll, 1957, p.
16). Possibly about the same time, and somewhat later,
the Datil Formation and related intrusive rocks were
emplaced (Winchester, 1920, p. 9; Wilpolt and others,
1946). Late in this episode or soon thereafter, the base-
and precious-metal vein and replacement deposits of
the several mining districts in Socorro County were
formed (Lindgren and others, 1910, p. 255; Loughlin
and Koschmann, 1942, p. 56).

The dioritic and partly laccolithic intrusives of the
(Carrizo Mountains intrude the Mancos Shale, so are
certainly Late Cretaceous or younger. More specifically
their age is based indirectly on ages determined for
similar intrusives elsewhere in the Colorado Plateau
and adjacent areas. The oldest age for such rocks was
considered to be Late Cretaceous for some of the
intrusives in the La Plata Mountains of southwestern
Colorado. Shoemaker (1956, p. 162) based this age
on the correlation of diorite porphyry debris in the
MecDermott Member of the Animas Formation, as-
sumed to have been derived from the La Platas. Other
dates are younger and firmer. On geomorphic evidence,
Hunt, Averitt, and Miller (1953, p. 212) inferred the
Henry Mountains intrusives of south-central Utah to
be middle Tertiary in age. The laccoliths of the West
Elk Mountains in west-central Colorado are Eocene in
age or younger because they intrude the Wasatch For-
mation (Godwin and Gaskill, 196¢). More recently,
isotopic age dates indicate that the La Sal Mountains
laccoliths in southeastern Utah are late Oligocene to
Miocene in age (Stern and others, 1965). The lacco-
lithie intrusives of the Ortiz and Cerrillos Hills, which
lie immediately southeast of the Colorado Plateau
(fig. 3), also fit this general age pattern. They intrude
the (alisteo Formation of late Eocene age (Stearns,
1943, p. 309) and are considered to be Oligocene in
age (Disbrow and Stoll, 1957, p. 10-12, 83). It appears
by analogy, therefore, that the dioritic, laccolithic, and
related rocks of the Carrizo Mountains are most likely
early to middle Tertiary in age, but could possibly be
as old as Late Cretaceous.

In late Tertiary time, probably middle or late Mio-
cene, widespread differential movements were initiated
that were marked by uplift, some warping, and normal
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faulting, and these continued intermittently until at
least the end of Tertiary time. The displacements de-
fined the structural boundaries between the Basin and
Range, Colorado Plateaus, and Southern Rocky Moun-
tains provinces. During this time volcanic activity con-
tinued, and from the adjoining uplifts and volcanic
centers the Rio (Grande trough and adjoining areas
received several thousand feet of alluvial and voleanic
debris, including the materials in the Popotosa Forma-
tion and the Santa Fe Group.

DEPOSITS

URANIUM DEPOSITS

A uranium deposit as defined for this report is an
occurrence that either has a content of (.02 percent or
more ;03 by analysis or contains an identifiable ura-
nium-bearing mineral. Such deposits oceur in about
30 formational units, in seven principal lithologic types
of host rocks, and in rocks of seven geologic periods.
The host rocks and their ages are classified by symbols
in plate 1 and, by number, the symbols show the
deposits of mine rank. About 500 deposits or groups of
deposits are represented, and the name, location, and
a brief description of each is given in table 4. The
information is summary and, between different de-
posits, is somewhat variable because of diverse source
data and some company restrictions on publication of
data on deposits, particularly subsurface data. Refer-
ence is made to the published literature for details on
the more important deposits.

For descriptive purposes the uranium deposits are
broadly classified as peneconcordant and vein types.
By far the larger, more productive, and more abun-
dant are the peneconcordant deposits. (Finch, 1959)
which oceur in sedimentary rocks and are generally
concordant with the bedding, but in detail cut across
it. The discordance indicates that the deposits were
formed after the sediments accumulated. They differ
from vein deposits in that fractures and faults have
had only a subordinate or indirect influence in con-
trolling them. The deposits occur mostly in sandstone
and have been referred to as carnotite-, sandstone-, and
plateau-type deposits; they also occur in limestone and
in scattered localities in carbonaceous shale and coal.
Vein deposits consist of fracture fillings, stockworks,
mineralized breccia, and pegmatite occurrences. They
occur in sedimentary, igneous, and metamorphic rocks
and differ from peneconcordant deposits in their tend-
ency to be controlled principally by fractures and in
their general discordance with the bedding of the
sedimentary rocks.
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LInT b iNEs sudvu MAF cuiMiBes
{teposits from which uranium ores were groduced before January i, 1963, have mine
status. In the Ambrosiz Lake district, § wsits having & map size larger than the
wlentifying symbol, or are controlled and by more than une company, the symbol
' is centered over the working shaft rathe ¥ cuntered over the deposit.

Ternary tygneons rocks (&)
i La Bajada
Tertiary sandstone 1 &)
I Charley 2 (Jeter)
2. Hook Ranch tdaratosa)

TERTIARY

74, Sandy

77 Section % 1Centenaial)
78. Section 10

79 Section 15

80, Section 17

3. Red Basin 1 81. Section 21 | Dursy
f t/retaceous sandstonel @1 82 Section 22
! I Becenti 83, Section 23

' 2 Chnspan 16 1)
3. Diamond 2 (Largo 2)
4 Junior
$. Midmght 2
6. Zeation 5 i Westvaco)
7 Silver Spur 1
8. Sdver Spur 3
P Sruall Stake
'retaceous shale ¢ 31
! Butler Bros. i
' 2 Hogback 3
3. Hogback
4. Fection 3 tSanta Fe Christs
Jurasste: sandstone i @1

84. Sertion 24

&5, Section 25

86, Section 29 tKermae-United)
82, Section 30 { Kermae-Facifict
88. Section 30 1 San Mateoy

89. Section 32

0. Yections 32-34 » West Ranch)
1, Yection ;4% 1 Bransoni

92. Section 36 « Unuted Western:
23 Shadyside

94 Shadyside 2

25, Stlver Bit 7

Silver Bit 15

A 8. Tatfy
; };i?:go 95 Tent
3. Anp Lee iSection 2% 100, Westwater 1
4 BB Lews Bartom* 101, Windwhip
4, BRB iBarton and Begays® 102 Woolrow
&, Beacan Hill Jurassic timestone 1 &,
7 Hegay tand?2 ¢ Barbars § { Barbara d claims 5,9, 18
% & Black Jack t Z Barbara J 3 «Barbara J claims
. 9 Black Jack 2 22 and 234
: /0. Blue Peak tGarew 1) 7 Builly The Kid «Red Top 1)
; 1. Boh Cat 1Section 241 4 Black Hawk-Bunney
f 12, Bucky tJeep 6) 5 Cedar | +3ection 200
i 13. CD and 3 +Section 354 4. Uhrisemas Day
. 14 UCanyon View* 7 {rackpot
i 15 Cari Yazzie { 4. Dalco 1 «Bacbare J )
6. Curnizo 1¢ i Barbara J claums 9 and 1) .
17 Castle T yosie 9 Double Jerry | Farris 1, Vallejor {
: 18 Uhaves (Cafoneito) 10. F-33 1Seetion 331 !
: 19. Chill Wills 1. Faith (Section 2%
f‘ ! 20. Chureh Rockt 12. Flat Top 4-Vilaue Hyde
H 13, Gay Eagle-Red Biuff 4 and 10

21. Cliffside (Section 35}
22 Collins

23. Cottonwood Butte*
24. Dennet Nezz

14. Glover

15. Hanosh (Section 264

16, Haystack (Haystack ButtesiSection 19)
17. Haystack 2

)] 25, Dennet Nezz 2

2 . 18 LaJara
s 26. Dennet Nezz 3 19. Last Chance
jw 27. Dog incline 1 Dog group, 20 Lawrence Elkins
RS East Malpais} “ .
e 28. Dysart 1 21 Llone Pine 3
i 29. Dysart 2 22 Manol tSection 3
C 30. Enos Jahnson 23. Paisano

3] 24. Red Bluff 3

31. Enos Johnson 1
22, Enos Johnson 2
! 23. Enes Johnson 5 tSouth Peak)

25. Red Bluff 5
24. Red Bluff 7
27 Red Bluff ¢

34 Evel
' kL3 ?;:.t:“l 28. Red Pomnt Lode
! 3‘5‘ Foutz 2 29 Rimreck
. : M 30. Seetion 9
37 Foutz 3 YJ (Yellow Jacket) i0 .‘ec on s, Bibo
! 38. Francis 31. Section 13 1 Biboy
39. Hogan 32, Jection 18
40. H. B. Roy 2 13, Seetion 18
e 14, Section {9
41. Horace Ben i 15, Section 19 (Greer, Wirten.
:i i“kl):l.ll‘ and MeCormack)
. Jac . o "
! 44 Joe &:1 34. 3ection 19 t Maddox and Teagues
45. Joe Ben 37, Section 21
46, John Joe 1 38. Section 23
Lot 47 Junetion
48 Kee Tonhe et
49. King 2 41. Section 31
50. King 5 «Troy Rose) 42. Section 32
$i. Kiag Tutt -, 43. Bection 43 1LCharlotte)

52, King Tutt |

44, Section 36

! 55 K . . 45. T2

53, King Tutt Point* T

54 Lone Star t Plot ¥) e T

. - 47. Tom 13

55, Lookout Paint 48. Tom Elkins

S6. M-8 . UDC s

gé' ;l!alpals . Wasson 1 Box Canyoen:
' 58, Marquez < .

49, Mary i - Whiteeap

50, Mesa Top 7 1 Moe,

. Zia

Davenport inchne) ?érmwtn sandstone t @1
f &1 Mesa Top 18 (Hoily) !) g;ldlh;;::dl

42, Nelsan Point

43, Paguate

84, Pat (Dakota)

&5 Plot 7 «Lower Qak Springs)*
44, Poson Canyon

67. Rattlesnake 6"

48, Red Rocks*

49 Red Wush Point®

79 Rucky Flats

71 Rocky Flats 2

F2. Rocky mune 2°

71 Jalt Canyon

74, 3am Pomnt*®

75, Sandstone i Section 344

JURASSIC

TRIASSIC

3 Red Head 2
Permian limestone + ™
1. Lucky Don (Bonanza 1)
2 Lattie Davie
Pennsyivanian limestone r &
! Agua Torres
2 Marie

Tin Shiproci distrie but leeatie uncertan aisi
Auaiher not pintted
£ Also mined from eposit ¢ vEaCecs <snistnne
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coordinates for centroid easting = 777973 maters northing = 3713441 mete

search distance from centroid 6500 meters east 5500 meters west
6500 meters north &500 meters south
window coordinates > minimum east minimum north maximum east maximum north
77147% 3908741 784473 3921941
- WELLNO EAST NORTH DRILLED DEPTH SWi. AQUIFER OPERATOR
\ b=+ S+ %+ 4+ F 23+ -+ 3 34+ 234 LS+ F T3 221 X+ -+ F $-1-F-2-+ 3 1 ¢33 3 -} 2 3 -+ -+ 5+ 2553 % =4
b' 00=3289 7801503909728 7 7 39510 683 0 23TCHNL  BERRYHILL
00-3332 780150 3909728 1/ 1/57 72%5. 0 243. 7 3138ADG BERRYHILL
00-3341 773644 3910762 11/ S5/57 200. 0 60.4 231CHNL GIBBS
168-38w/ 779911 3919037 5/12/36 357.0 331. 0 221SMVR TRIBE OxM
A 1&T=S2Y 778315 3916770 117137863 7 A1A0  T385. 0 22TENRD TTRIBE UM T
‘ 16T-522/f 782794 39135615 0O/ 0O/ O 270. 0 0.0 TRIBE O&M
16T—551/ 779489 3915538 9/17/649 1083.0 417.0 2318NSL.  TRIBE O&M

16T-552 774942 3916262 10/ 9/69 1268.0 362. 0 231CHNL  TRIBE O%M
16T-586¢/ 778600 3917300 6/18/76 2400.0 47.0 TRIBE O%M
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¥ C
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e

TRIBAL WELL KO [/]8l7i-is)a)f) 1 1 1 1] pwsID [ J 1 1111111
WELL NAME/OTHER N0 [ J J 1 J J 11 J 3 J L X111

WELL TYPE WELL STATUS WELL USE

(MARK ONE ONLY) (MARK ONE ONLY) (MARK ONE ONLY)
(VfWW WATER WELL (YACT ACTIVE ( )DOM DOMESTIC
( WA ARTESIAN WELL ( )INA INACTIVE ( JAGR AGRICULT.
( )WS SPRING ( YABA ABANDONED C LIVESTOCK
( )OW OBSERVATION WELL ( )IND INDUSTRIAL
( )GS GAS WELL MINING
( YOP OIL PRODUCTIOK ( YJREC RECREATION
( )MW MINERAL WELL ( )MUN MONICIPAL
( )OTH OTHER
QUAD No [/]719] MILES WEST [/]0].1519) MILES SOUTH [7]0].]o10

NE SE sw(@mz SF su@ux(j}sw W [/]# 11713108 [RJ/]0] ]a]wj

10 acre 40 acre 160 acre SECT. TOWNSHIP
H APPROXIMATE LOCATION [£] M/ 1£1S). JEIAISIT] 101F) JPIRIENA/INAT] 1 ]

YT 1777717111 LATITUDE[.?L:]z]&}z_]G] LONGITUDE{/ lo] 7151417 ]0]

. OPERATOR[Y1£)712)E] 12 ). ] USGS WATERSHED CODE] ] ] J 1 1 1] 1 T 1]

STATE: ( )AZ ARIZONA (*fﬁH NEW MEXICO ( )UT UTAH ( YCO COLORADC
COUNTY: ( )AP APACHE (-6ﬁx MCKINLEY ( )SJ SAN JUAN ( )MT MONTEZUMA
{ INA RAVAJO ( )VL VALENCIA ( XA KANE ( JLP LA PLATA

( )CO COCNINO  ( )BL BERNALLILLO
( )SD SANDCVAL
( )SO SOCORRO GRAZING DISTRICT [/]£]
( )RA RIO ARRIBA
( )SA SAN JUAN

CHAPTER RAME LA A CHAPTER CODE [£]#]c]A]
LOCATION DATA SOURCE: [71R1/1€I&] 14 ISITIoIMEl IKI-161 1 11111
LOCATION FILE COMPLETED BY: plasecel ¢t. v rrmu . DATE 70]9 [/58&

FIELD CHECKED BY: [ ] § 1 1 1. 3. 1.0 311131117 DATE _ /_/__

rev:840425 form:well record loc




% %

TRIBAL WELL RECORD

HYDROLOGY FILER

ENTERED OCT 13 48
WELL X0 [718IF1-ISI&1/] 1 1 1 1]  USGS AQUIFER CODE [2}2]/] lejagjﬁ :

THICKNESS [ | ] JFT NOMINAL YIFLD [ ] 1 | JGPM YIELD MEASURED _ / /[

( YBAILER ( )PUMP TEST @ [ ] | ]3]GP¥ FOR] | ]3].]OJHOURS DATE ////3//963

DRAWDOWN [ ] 1 141¢]FT OBSERVATION WELL DATA AVAILABLE ( )YES (K0
HCRIZ CONDUC.IVITY] ] ] }.] ] ] JFT/DAY SPECIFIC CAPACITY[ ].] ] ]GPM/FT

- ————

VERT. CONDUCTIVITY[ 1 7 J.1 1 1 ] FI/DAY  STORAGE COEF [.1 11 11 1]

INDICATE ADDITIONAL PUMPING TEST DATA AVAILABLE AS HARD COPY:
( )Y ( )N MULTIPLE RATE DRAWDOWN PUMPING TEST

( )Y ( )N SINGLE RATE DRAWDOWN PUMPING TEST

( )Y ( )N MULTIPLE BRATE DRAWDOWN/RECOVERY TEST

( )Y ( )N RECOVERY TEST

LOGS AVATLABLE: (Lst DRILLER'S LOG  ( )EL ELECTRIC LOG

HYDROLOGY DATA SOURCE: [y]AI/JA1£ 1131 ) 3113133171131 3111

HYDROLOGY FILE COMPLETED BY:_ . /2. 2. DATE £o/ ¥ /954
JVP D’O'AT'.‘!,,S;TATI‘(:__HATER LEVEL FILE

DEPTE TO SWL__ 365 FT DATE///73/s9¢3 DEPTE TO SWL FT DATE_ /[ __
DEPTH TO SWL FT DATE_/ /_ _ DEPTE TO SWL FT DATE_/_ [/ __
DEPTH TO SWL FT DATE_/ /__ DEPTH TO SWL FT DATE_ /_ [
DEPTH T0 SWL FT DATE_/ /  DEPTBTO SWL___ FTDATE / / )
DEPTH TO SWL FT DATE_/ /__ DEPTH TO SWL FT DATE_ /_/__
DEPTH TO SWL FT DATE_/ / _ DEPTH TO SWL FT DATE_/_ /
DEPTH TO SWL FT DATE_/_/__ DEPTH TO SWL FT DATE_ /_ [/ __
DEPTH TO SWL FT DATE_/ /__ DEPTH TO SWL FT DATE_ / /[ __
DEPTH TO SWL FT DATE_/_/  DEPTH TO SWL FT DATE_ /_ /[
DEPTH TO SWL FT DATE_ / /  DEPTH TO SWL FT DATE_/_/
DEPTH TO SWL FT DATE_/_/__ DEPTH TO SWL FT DATE_/_/
rev:840427 form: well record hyd

N



TRIBAL WELL RECO
STRUCTURE FILE P
ENTERED OCT 131986
WELL NO [/]¢]7]-}s]2]y) 1 ] ] ] ] STARTED /0//5/#963 COMPLETED // [ /13//9¢3

ELEVATION [ J7]&5iS]&] FT DEPTE [ ] J4]7]4] FT  DEPTH MEASURED # //3 /P53
DEPTH 1S (LYMEASURED ( )ESTIMATED ( )REPORTED WELL DIA. [ Jal.Jol& IN

1 CASING DIA [ 14].]€J3] FROM[ | ] 10JIFT TO[ ] JHI114JFT MATL{SITIL]
2 CASINGDIA [ ] J.1J ] FROM[ | J ] J JPTTO[ ] ] ] 1 JFT MATL] ] 1]
3 CASING DIA [ ] J.1 1 ] FROM[ ] 11 J JFTTO[ 1 ] 1 1 JFT MaTL] ] ] ]
L CASINGDIA [ ] J.1 ] ] FPROM[ J J ] J JFT TO[ ] J 1 1 JFT MATL] ] ] 1

casing matl codes brs=brass cop=copper evd=everdur 1rn=iron mon=monel
pls=plastic stl=gteel gst=stainless steel

1 CASING PERFORATED FROM [ | ]3J8]JOJFT TO[ ] ]4]/J4]FT OPENING TYPE [P]
2 CASING PERFORATED FROM [ ] 1 1] JFTT0[ ] ] ] ] JFT OPENING TYPE | ]

3 CASING PERFORATED FROM [ ] ] J ] JPTTO[ ] ] ] ] JFT OPENING TYPE [ ]
4 CASING PERFORATED FROM [ ] J ] J JFTTO[ ] 1 1 ] J¥T OPENING TYPE [ ]

5 CASING PERFORATED FROM [ ] ] ] ] JFT TO[ ] ) ] ] ]JFT OPENING TYPE [ ]
opening codes: f=fractured rock, l=louvered or shutter-type screen,
m=mesh screen, p=perforated,porous,slotted casing, r=wire-wound screen
gs=gcreen, type unknown, t=sand point, w=walled or shored, x=openr hcle
z=other )

DATE WELL TURNED OVER TO TRIBE: _ / /[

FUNDED BY: (71€)/}/°1&). 1 1 1 CONTRACTOR: [r\R)7/B¥] 11 111111

SITE IMPROVEMENTS TYPE OF LIFT ENERGY SOURCE
(LYWM WINDMILL. ( YAL AIRLIPT ( )EM ELECTRIC MOTOR
(WP WATERING POINT (vyPS PISTON ( )DE DIESEL ENGINE
(~JTA TANK ( )TU TURBINE ( )HA HAND
( )WL WATER LINE ( YMT MULTIPLE ( )GS GAS ENGINE
( )TR TROUGH TURBINE ( )LP LP GAS ENGINE
( YCS CISTERN ( )CN CENTRIFUGAL ( )NG NATURAL GAS ENGINE
( YHP HAND PUMP ( )MC MULTIPLE (WM WINDMILL
( YNO NONE CENTRIFUGAL ( )SO SOLAR

( )BU BUCKET

( )SU SUBMERSIBLE

POMP HP [ ] ] ] ] ON SITE STORAGE CAPACITY [ ]12]7]9]0]0] GAL

STRUCTURE DATA SOURCE: [Z1A1/VE1& 1TV 11 131 311131331717

STRUCTURE FILE COMPLETED BY: /.2 - DATE Zof 7 /198<

rev:840426 form: well record str
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WELL RECORD

—-eas e we-e-

IBAL
COMMERTS FILE

TRIBAL WELL NO [713)71=)S5)2)7). 1 1 1 1 ]

PERTINENT

COMMENTS : tasalts: ,‘“‘“‘;—W“’"%“:“'V
—  Adelilionsf /HDMMM‘E&&%@;
ENTERED OCT 13 168 ¥#1 -

———— - -

rev:840430 form: well record com
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Water Well Development

Navajo Tribe
Window Rock, Arizona

Quad. No 119

P

Miles west

WELL RECORD

10.3

€ miles East of Prewitt, New Mexico

-
e

“*

Miles south _

Project #8537
WELL NO 16T7-531

10.0

Location
Began well October 15, 1963 Finished well __ November 13, 19863
Diameter of well 8" Depth of well 414"
Static water level 365" Drawdown 49’ Recovery
Quantity of water on test run: bailer: pump: G. P. M. Tested for 3 hours
Kind of casing._6-5/8" Sizes and length_ 380' - 414' Perforated
Screen kind_ Length Mesh
THE NAVAJO TRIBE ¥Window Rock, Arizona
Sgriiafeo;s: G. Williiams, Self i
DEPTH LOG
From To Formatioa Acquifer Remarks
0 40 Alluvium Fill
40 120 Sandstone
120 205 | Gray Lime - Har
205 230 | White Lime ’
230 260 Gray Lime Hard
200 280 Sandstone Hard
280 380 Sandstone Hard
380 410 ite sand soft| Water
410 113 White Iime har
Remarks:
sP. 750 Temp: 78°
Teta Calcium Magnesiom Sodium Chiorides Salfsces Casbonates PH. Cco
Sales Co Mg Na. SO HCO 3
4 3
Excellent Good Fair Poor Doubtful Not suitable for domestic, livestock use
XXX

NIRO . 8t




Total Depth

Tubing, cylinder and suction

pipe length in feet:

Kind of pump rod:

2" x

Size of box and pin:

Liner, if any:

3/4" x 7/8"

Windmill: (make)

Aermotor

Size: 18’ i

Storage: (kind) Galv. & steel

Capacity: ___1,000

gal. & 26,000 gal,

Troughs: (kind) No.

2 galv. - 12"y 1g3ny

Comments:

12




e

12. Use: O35 €Eosb) PR, BR., Ind., Irr., Obe.

B R R A

DEPARTMENT. OF THE INTERIOR »
GEOLOGICAL SURVEY .Y ., &= o 00
WATER RESOURCES DIVISION

WELL SCHEDULE

Date__23 Leceméer BTy + 2 “Field No. MLl

Record by A5 avock : ’ Office No.
Souroe of data 7@/ Mfis RECORD = Chsera g

1: Location: sm._ﬁaé.iyﬁm._ countyﬂa:tgz______,

MM

7, ;(.ec._éi...'r_AL_. _.&._.__&
2. Om TReas ?R
Addreu

mﬁ/L.ﬁ/ﬁ.M,_ Address
3. ﬁpogmphyétaﬂ!_._-ilgﬂ.ﬁ_______._
L Blustion 7040 En g8 Sl
8 Type: D@mmw_&m\_& . o
e. Depdh: Rept. f Moas =t | .-
s Mw«.&é&z& —From fi. to £,
Cthers : -
0. Woterlwdd oF605 0 & M~ /2 1963 sove LS
-vm&__;__;__%wﬂm
10. Pumgp: Type . Capacity G. M.
Powwr: Kind - Horsspower
11 Yield: Pow . G. M., Pump ___ G. M., Meas., Rept. Eat.
Drawdown . ¥®_ tiatter . X bourspumping »F Q.M.

Adequacy, permanence

' 13. Qualily :;_ €. Fo Temp ——&——."

“Tasts, odor, color ' S C YL
Untt for

mmmm,.m;w_wﬂd__

5 GovERAMIT PiETISG ST L4—eRBRI-4 G»0 833013 .
- *

"-\5\ .

P s aonidhgsactid
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Y 16T-521
. ATE REPAIRED WORK DONE AND MATERIALS USED 7
= 2/19/65 Rur in sucker rods & made new stand pipe. Used 2/4" x 420' sucker rods,
14" zate valve, 13" x 4" short nipple, 2" x 15' pipe.
i-_;.&é? Fulled rods
0712 /A9 Checked windmill and changed o2il.
T717/70 Checked windmill, ok,

7 /’C‘/Gn

Releathered cups.

“69-22-27¢

CHANVGEDS /¢

foezffE = PS5

L atats /J - g o,

iy =5/ ta/

&WMWM /F

it D22
167-521 Well equipped iwth 16' Aermotor windmill 27,900 gallon storage tank
1,000 gallon Army surplus storage tank elevated where people filled

their barrel with drinlking water. The big tank is empty.
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” . - maa s\ @ .. N ;-.""‘- .f LR
N e, \ - : Fhes o SRV T L K S S S . . ‘ R
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S » . -
s

o ANALYTICAL STATEMENT o lMekinley / / ?
16T-521 r— Ariz. 6.16 w w—32507
Lecation 10) 5 x lC.‘OS-“ Date of coliection OV, 15 > -'r%
miles NF. of Prewitt jetces tos cotor 4 b d A
Helle Disgolved Solids: Si0, 10
i Source (type of wall) . Drilled Restdue at 180°C___._ | Fe
Owaer IIavajo Tribe Calculated (Sum) .5_§l__
Window Rock, Ariz, Tous par dcre voor ___De 79 lcCa 0,95 19
Date drid Nov. '63 connd to_Ld o mardoess on Cacoy 54 Mg __Qt.ll__lxé__
Depeh Ll[,' Diam 6 5/8“ Nou-carbouate lur‘-n_____p____ No
we_Entrada 1089 w12 7.9 |x

Vatar level __ 36_ 5 .t bel Cw SuI'f. Spacific Comductamce

Sevpled after pusping . __ hrs (micromhos at 25°C) 912____‘ Na+K 8-% 204
u.u___“__ PN (momse or es2)

Pt of coll Well HCO, 6.8 416
wresrance_ t2dd1sh co, 0,00 0
tem 1) we_DoR., Stock so, _—=2.58 | 124
Collactor Fred ZscaCh [+ OQ!AZ 15

— EFW
Feb. 14, 196 . —o:t 617

Dete complieted NOS

Chackad by JON 1
Date tranmmtzced BT 2, 1964 Provisional records,{subject to repision.

ra wa i v g e e s
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ENTERED NOV 2 ¢ 1986

TRIBAL WE: & .. )
LOCATIO. :

1<

TRIBAL WELL NO 11111 PwsiD [ 1 1 J 1711113
WELL NAME/OTHER NO [ 1 ] ] 1 J 1131111713330V 3 0337171717171
WELL TYPE WELL STATUS WELL USE
(MARK ONE ONLY) (MARK ONE ONLY) (MARK ONE ONLY)
dew WATER WELL ( YACT ACTIVE ( )DOM DOMESTIC
( )WA ARTESIAN WELL ( )INA INACTIVE ( )AGR AGRICULT.
( )WS SPRING (G ABA ABANDONED &3V LIVESTOCK
( )OW OBSERVATION WELL { ) UNK DIKNDWON ( )IND INDUSTRIAL
( )GS GAS WELL MINING
( )OP OIL PRODUCTION ( YREC RECREATION
( )MW MINERAL WELL ( )MUN MUNICIPAL
( YOTH OTHER
{ HYuNK

QUAD NO [ 117 ] MILES WEST [ ] 1.1 7] MILES SOUTH [ ] 7.1 1 1
NE SE SW NW/NE SE SW NW/NE SE SW NW 2. OVNNY
RANGE

10 acre 40 acre 160 acre SECT. TOWNSHIP

APPROXTMATE LOCATION [ ] 1 J 1 V31 1 J 317313331333 331711)
[ 1131717311311 vArITope[ ] J J 7] ] LONGITUDE[ ] ] ] ] 1 1]

UTM COORDINATES: X(east)ﬂm Y(noreh) BHY BIGY 51 20nef 15
OPERATOR(Z1/3/ YAIZL JAFM | USGS WATERSHED CODEL 1 11111717

STATE: ( )AZ ARIZONA QQNM NEW MEXICO ( )UT UTAH ( )CO COLORADO
COUNTY: ( )AP APACHE MK MCKINLEY ©  ( )SJ SAN JUAN ( )MT MONTEZUMA
( )NA NAVAJO VL VALENCIA - ( )KA KANE ( )LP LA PLATA

( )CO COCNINO  ( )BL BERNALLILLO
( )SD SANDOVAL-
( )SO SOCORRO GRAZING DISTRICT [/ Y51
( )RA RIO ARRIBA’ -
( )SA SAN JUAN .

CHAPTER NAME CHAPTER CODE m*

i 4
LOCATIONDATASOURCE:W}]]L]]]]]]l]]]]]]]]l]]l

LOCATION FILE COMPLETED BY: DATE _ / [

FIELD CHECKED BY: [ 11 111171311171 711711 DATE __/_/[__

rev: 840425 form:well record loc
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WELL TYPE WELL STATUS WELL USE
(MARR ONF ONLY) (MARK ONE ONLY) (MARK ONE ONLY)
(MWW WATER WELL (LYACT ACTIVE { )DOM DOMESTIC
( )WA ARTESIAN WELL ( YINA INACTIVE ( )AGR AGRICULT.
( )WS SPRING { YABA ABANDONED LIVESTOCK
( )OW OBSERVATION WELL ( )IND INDUSTRIAL
( )GS GAS WELL MINING
( YOP OIL PRODUCTION ( YREC RECREATION
( )MW MINERAL WELL (VAUN MUNICIPAL

( )OTH OTHER

QUAD NO [/]/]4] MILES WEST [/]0].16135] MILES SOUTH [/]7]1.10]0]

NE(SE W Nu/NE SE sw(Ne sE sw@ T218 [T 11171 IR T L1711
10 acre 40 acre 160 acre SECT. TOWNSHIP RANGE

UTM COORDINATES: X(east)[ 1 1 J 1 11 Y(north)[ 1 1 7 171 1 1 ZONE[ 1]

OPERATOR[7VR]/ 181£] 1 J. ). J.J USGS WATERSHED CODE] 1 1 J 111 1 1117

STATE: ( )AZ ARIZONA ( )NM NEW MEXICO ( )UT UTAE ( )CO COLORADC

JMK MCKINLEY ( )SJ SAX JUAN ( )MT MONTEZUMA
JVL VALENCIA { )XA KANE ( )LP LA PLATA
)BL BERNALLILLO

COUNTY:( )AP APACHE (
(
(
{ )SD SANDCVAL
(
(
(

( )NA NAVAJO
( )CO COCNINO

)SO SOCORRO GRAZING DISTRICT [/121
JRA RIC ARRIBA
)SA SAN JUAR

CHAPTER NAME __ &ACHA CHAPTER CODE [£]A]c]A]

LOCATION DATA SOURCE: [rR171£1F] J&: 1s17]oIME] JRIN-181 1 1 11171

- 98 ¢
JJZeYT

LOCATION FILE COMPLETED BY: sZncere! or. Sevvmt au ___ DATE /0 /2 [/58€
FIELD CHECKED BY: [ ] 1 1 1.1 1 J 3 113117137 DATE __/_/[__
rev:840425 form:well record loc
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- -
. ‘ ' .

IRIBAL WELL .. .« 220 ) \0q
WYDROLOGY F(LE g ERED OCT 8 .

WELL NO [/}17]- lﬂsm 1111] uscs AQUIFER CODE [2]3]1] JS]ulsTe]
-3 A

THICKNESS [ ] ] JFT NOMINAL YIELD [ ] 1 | JGPM YIELD MEASURED _ [/ /

@BAILER (VfPUMP TEST @ [ ] JSI1IGPM FOK] [7]6].1HOURS DATE o/ 2 /97

DRAWDOWN [ | ] ]4]7JFT OBSERVATION WELL DATA AVAILABLE ( )YES ( )NO

HCRI DT TY A;da, 4 ks,
ORIZ CCFDUCTIVITY[ ] ] J.1 1 ] 1PT/DAY SPECIFIC CAPACITY[Z]. ]7!5’]GPM/FT vt

VERT. CONDUCTIVITY[ 1 ) ].

71 1 ] PT/PAY STORAGE CORF [.1 111111

e e et g gt

N et

INDICATE ADDITIONAL PUMPING TEST DATA AVAILABLE AS HARD COPY:
( )Y ( )N MULTIPLE RATE DRAWDOWN PUMPING TEST

(~r? ( )N SINGLE RATE DRAWDOWN PUMPING TEST

( )Y ( )N MULTIPLE RATE DRAWDOWN/RECOVERY TEST

(V¥ ( )N RECOVERY TEST

LOGS AVAILABLE: (V)6L DRILLER'S LOG ( JEL ELECTRIC LOG

HYDROLOGY DATA SOURCE: [T]@/181€] 1 1 1111111311131 311711

HYDROLOGY FILE COMPLETED BY: 2+9.2 - DATE /o /& [/78¢&

- ——— ——————_— —

STATIC WATER LEVEL FILE

_,ma DEPTH TO SWL FT DATE £//7//96$DEPTH TO SWL FT DATE_ /_/

ENTERED "7 8"
DEPTH TO SWL &4/  FT DATE/¢o/ 7 /224 DEPTH TO SWL FT DATE /[ [/
DEPTH TO SWL FT DATE__/_/__ DEPTH TO SWL FT DATE_/ /[
DEPTH TO SWL FT DATE__/_/__ DEPTE TO SWL FT DATE__/ [/
DEPTH TO SWL FT DATE_/_/__ DEPTH TO SWL FT DATE_ / [/
DEPTH TO SWL FT DATE_ /_ _/__ DEPTH TO SWL FT DATE_ /_ / _
DEPTH TO SWL FT DATE_ /_ / _ DEPTH TO SWL FT DATE_ / /[
DEPTH TO SWL FT DATE _/_ /__ DEPTH TO SWL FT DATE__ /_/__
DEPTH TO SWL _FT DATE_ / /__ DEPTH TO SWL FT DATE_ /_ [
DEPTH TO SWL FT DATE_/ / _ DEPTH TO SWL _FT DATE__/_/ _
DEPTH TO SWL FT DATE_/_/__ DEPTH TO SWL FT DATE _/_ [/

rev:840427 form: well record hyd
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. P Wi fG ) )
TRIBAL WELL RECO ;,.?"“'L‘ CT 8193

STRUCTURE FT
WELL NO [/18T71-1S1ST77 1 1 ] ] 1 STARTED @ /# /&9 COMPLETED 2k l1%s
ELEVATION | ]£1#]¢Jo] FT DEPTH [ ]/]@1#13] FT DEPTH MEASURED @ W/2//%5%
DEPTH 1S €/fMEASURED ( )ESTIMATED ( )REPORTED  WELL DIA. JBLBECR
1 CASING DIA Jolo] FROM[ ] 1 J4J2]FT TO[ J/]2JARRIFT MATL[SITIC)
2 CASINGDIA T T J.TJ. ] ¥PROM[ ] ] 1 J JPT 70 1 11 J JFT MATL] 1 1]
3CASINGDIA [ T 1.7 J ] FPROM[ ] 11 J JFTTO[ J ] J 1 JFF MATL] ] 1]
4 CASING DIA T J 7.7 1] FPROM[ ] 1 J 1 JPT T0[ 1 7 1 1 jFr MaTL] T 11

casing matl codes bra=brass cop=copper evd=everdur irn=iron mon=monel
pls=plastic stl=steel gst=stainless steel

1 CASING PERFORATED FROM [ ] 12]37a]FT To[ 1/10IS] JFT OPENING TYPE [A)
2 CASING PERFORATED FROM [ ] J T T JFT TO[ ] ] 1 ] JFT OPENING TYPE ] ]

-

3 CASING PERFORATED FROM [ ] ] ] | JFT TO[ ] ] ] ] JFT OPENING TYPE [ ]

& CASING PERFORATED FROM [ J J J J JFTTO[ ] | | I JFT OPENIRG TYPE | ]

5 CASING PERFORATED FROM [ 77 J ] JFTTO[ | | ] ] JFT OPENING TYPE [ ]
opening codes: f=fractured rock, l=louvered or shutter-type screen,
m=mesh screen, p=perforated,porous,slotted casing, r=wire-wound screen
s=screen, type unknown, t=sand point, w=walled or shored, x=open hole

‘z=other

DATE WELL TURNED OVER TO TRIBE: __ /_ /

FUNDED BY: [ ] ] ] J11]] CONTRACTOR: [ J ] J J 7 V7 1 111111

SITE IMPROVEﬁgyI§ TYPE OF LIFT ENFRGY SOURCE
( )WM WINDMILL { YAL AIRLIFPT (u?fﬁ ELECTRIC MQTOR
( )WP WATERING POINT { )PS PISTON { )DE DIESEL ENGINE
(ATA TANK ( )TU TURBINE ( YHA BAND
( WL WATER LINE ( )MT MULTIPLE ( )GS GAS ENGINE
{ )TR TROUGE TURBINE ( )JLP LP GAS ENGIRE
( )CS CISTERN { )CN CENTRIFUGAL ( NG NATURAL GAS EKGIKE
( )HP HAND PUMP ( )MC MULTIPLE ( )W WINDMILL
{ YNO KONE CENTRIFUGAL ( )SO SOLAR
( )BU BUCKET

@ (VUSU SUBMERSIBLE
PUMP HP [ ] ] ] ] ON SITE STORAGE CAPACITY [ J ] 1 ] 1 ] GAL
STRUCTURE DATA SOURCE: ([FA€)/1&¥1 1117111111111

STRUCTURE FILE COMPLETED BY: /- 2. DATE /0] & [/564

101111

rev:840426 form: well record str
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TRIBAL WELL KO [JZIT)-TSISI) I T T T ]

PERTINENT

COMMENTS: > ”a:/.f&ek Communfi&r_é:v&wﬁvu%_

140 Aowes ts R aren (&g&guzm&wu;@ﬁ_é_@_&__
Aty pmamnnia Ly, -,fe_fuze_,t..f.}.’fz%) J

g@ A Lasley Gal et /e vern) @29_{,4@9 Loy K Koers .
A Dyarolown eno Y1 fool e Sepleanber (7, (€ F.
R L _Calectlalid) feor HS Fferrp resl Flale 7ewne fQvawelscw
ciérv3;_4a9,¢skii- -
E25) Ovcaemally W eserd ea: _gricc! 5 a clock et avel
e ttSesl b fave 4 MMM‘Jau{Q e
plars _tated o beims ctsed fov HaysTick Commmumity
pinbis Sopply Syrlov Simes  Decennbsy 20, (176 gnel

. Axs #n oledlyee perrp, lotablo Tavl peel o Complcd
e L5 Kocrre el FE m«é‘.&wm

. el 1{/“-{‘5 (ygzm&.é';‘ an__ﬁ:é___é!____g&__w 2V
e dCcplable Lo Fublic wtelu oupply.

‘ OCT .. 9 1986

—

rev:840430 form: well record com




%
WELL .. ..  SREP A YN
Water Well Development LI
Navajo Tribe : X :
Window Rock, Arizona WELL NO_16T-551
Quad. No__119 Miles west____ 10,65 Miles south_ 11,00
1 mile SE of Haystack Mountain
Location
Began well September 11, 1969 Finished well September 17, 1969
Diameter of well 9.00" Depth of well 1083
Static water level 446 ' Drawdown 41’ Recovery
Quantity of water on test run: bailer: pump: 21 G. P. M. Tested for 6 hours
Kind of casing:___ T & C Sizes and length 7" OD x 1085°
PERFORATION: See Attached Sheet
Screen kind Length Mesh
Contractor . THE NAVAJO TRIBE Address _Window Rock, Az
DRILLERsS: B. Yazzie & j. Sam FAILING - 2500 Rotary
DEPTH
, LOG
From To Formastioa Aoquifer Remarks
0 55 Top soil brown sand - soft
55 79 Black Volcanid materials - haxd
79 180 Red shale - sdft
180 190 Red shale and white clay - soft
190 255 Red shale and jpurple shale
255 350 Red shale - sgft
350 376 Red shale and |purple sandstone - soft
376 465 Red shale - sdft
465 470 Red shale and purple and white sandstone - soft
470 803 Red shale - sdft
803 807 Purple and white sandstone - joft
807 819 Red and purple shale
819 822 Purple sandstone
822 911 Medium grain with to red sandgtone - soft
911 916 White clay - ft
916 935 Brown to white sandstone - sofit
935 1083 Red brownigh siandstone - soft jand hard
Remarks: ‘,-"
5.
Teta Calcium Magnesium Sodium Chiorides Sulfares Carbonates P.H. co
Salts Ca Mg, Ns. CL SO HCO 3
4 3

Excellent Good Fair Poor Doubtful Not suitable for domestic, livestock use

NIRD . Ot




+ WINDMILL MAINTENANCE RECORD .- .. .

DATE REPAIRED WORK DONE AND MATERIALS USED
LCo22753 Zat Li~dmill tower and level.
T727/69 TElazsg 24-217-0" x 2% tubing (pipe), 25-21'-0" x 3/4" (pipe) sucker rods,
o 4=-214M 177 /8" leather cups and Z2%" cylinder.
Lesee/BY Replaced 13-3/4" x 21'-0" sucker rods. 18-2%" x 21'-3" tubing and 24" x 36"
cylincer.
1/12/70 Set up 12' sermetor head and connected pump rad
271770 Releatheredq plunger snd foot wvalve,
2,25/70 Tnstalled 4,000 gal storage tank, 14" x 2' pipe, 14" stop & waste valve,
5-12" =11,
3/17.70 Checked windmill, 2k,
. 2=18=72 6 gal, alumuim and 2 gal., alumnim brust
09-27-2¢ CHANGIQ O/i
3/19/75 Checked.
16T-552 Well is equipped with 12' Aermotor, two (2) steel trough, 27,900 gal.
storage tank. A new concrete floor needs to be pour for windmill base.

It laso needs a tank cover for 27,900 gallon storage tank. The well
{ is being use for damestic use

1
i two steel trough, 6 5/8" casing, 2" tubings, this well has 33,849'
! of waterline with 7 drinkers. The tank was full when inspected.




' A b
ﬁi" | !!% -7 ".
g - INDMIL Ni -
. 161551 S ;
.DATE REPAIRED WORK DONE AND MATERIALS USED
1072275 Used sucxer r-ds, 2" pipes for corner pcst, <2 pipe for grit and cross braces
. b o of supker rods, "
1i,20 ma irsrallad 14' aermotor, 2" x 21' pipe, 2-2" ~2lose ripples, 2" hee, 2" elbsw
and 2" shor* nipple.
1/13/m0 Repainted wirdmill tower, i
fz /7 irstalled 000 zal storaze %anx, 12" x 2' pice, 12" stop & waste valve,
: { N = Z .

1 elbow,

Welded leak on sterage tank.

3/17/70
I 7/17773

Repaired the 100 DC pump jack motor. Replace 1%'" stop and waste valve.

o-R2-79

Aoy tof c//

Replaced stop and waste,
L g2 TS Z hlacto )
l67-551 This well was turned over to the Public Health Service to be use it for
86-121 project, 27,900 gallon storage tank is still existing on this well
/- 305 r\erge ¥cpopg
8_/1-8y ek EFRD S
£, -9/ ¢ 14
[0-2 -8 Koo rio Snoptelic
[0 -9 ~8 T M
/0 -12-8/ , THAK (172 ¥ Werez=a. 2HNNS
L0 —t7-51 QU TLLE LA SPecTiiry
~ L9 -2 -8/ CH S BECTT ol
A - ~N_F N2 TN
Q- -5y Zanh [0’ g
g - r9-%7 Reoywbonso
Y (88 Me oy Reooline
10=-2-91 BEouting . fnspection J -
10-9-81 Routine Inspection
10-13-81 Tank 11%/ Meter Reading
10-19-81 Routine Inspectian
10-26-81 Inspection
07-3n-K1 Uoteon Readinag
08-11-§1 Meter Readina
08-14-81 Meten Reading
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5 ELL RECORD
L ©.TION FILE

E
L

¥

ENTERED UCT 81986

e w el e et -t - - el w ——

WELL TYPE WELL STATUS WELL USE
(MARK ONE OKNLY) (MARK ONE ONLY) (MARK ONE ONLY)
(UWW WATER WELL (VECT ACTIVE ( )DOM DOMESTIC
( )WA ARTESIAN WELL ( )INA INACTIVE ( YAGR AGRICULT.
( )WS SPRING ( YABA ABANDONED { LIVESTOCK
( )OW OBSERVATION WELL ( YIND INDUSTRIAL
( )GS GAS WELL MINING
( )OP OIL PRODUCTION ( YREC RECREATION
( )MW MINERAL WELL ( )MUN MUNICIPAL

( )OTH OTHER

QUAD NO [7]717]  MILES WEST [7]2].14)S]  MILES SOUTH [ ]9].191S]
NE SE Sw NW/NEJSE sw Nw/NE SE §DNW [77) 117131, j_ow_L [R]/]H IOJM

10 acre 40 acre 160 acre SECT. TOWNSHI

M A7) 1] LATITUDE[3]s]2]/]1] 3] LONGITUDE[/]O]?]S]&]).]Q_]_

- e et -

OPERATOR[—1#1/121€] 1 J. ). ). ] USGS WATERSHED CODE] ] 1 J 1 1 1 1 1 1 11

STATE: ( )AZ ARIZONA (VfNH NEW MEXICO ( YUT UTAH ( )CO CCLORADC
COUNTY:( )AP APACHE (\/ﬁ{K MCKINLEY ( )SJ SAX JUAN ( )MT MONTEZUMA
{ )NA NAVAJO ( )VL VALENCIA { YKA KANE ( )LP LA PLATA

{ )CO COCNINO ( )BL BERNALLILLO
' ( )SD SANDCVAL
( )SO SOCORRO GRAZING DISTRICT [, )£}
( JRA RIO ARRIBA
( )SA SAN JUAN

CHAPTER NAME L4049 CHAPTER CODE [R]alclq]
LOCATION DATA SOURCE: [7IR1/18) J21: J-1rial€) 1Al 111111
LOCATION FILE COMPLETED BY: papgceec’ ¢/ “orzictu. . DATE s8] R [tGes

FIELD CHECKED BY: _u_]_]__]_ 11311 113111713 DATE _ /[ [/ _

rev:840425 form:well record loc




AL »E
ey
WELL NO [ _ I JJ11J usGs Aquy
- THICKNESS NAL YIELD [ ] ] ] JGE jnﬁuy MEASURED __ / [/
(YBAILER [ 1 ]71e]cpM FoOR o uouts DATE /o/ 2 /7?-
. DRAWDOWN [ OBSERVATION WELL D VAILABLE ( )YES (VfC
HCRIZ COM .] 1 1 JFT/DAY SPEC - cnmm‘“‘_[ 1.1 1 JGPM/FT
. VERT. CONT 1717 F/oay siglAce corr T T 11113
COEF OF Tk T TI 177 rra/oaxgs -
" INDICATE & . ING TEST DATA AVAILAB "HARD COPY:
()Y ()N DRAWDOWN PUMPING TEST S
. ()Y ()N SWDOWN PUMPING TEST .- :
()Y ()N JRAWDOWN /RECOVERY TE :
()Y (¥ -
. LOGS AVAIL. TLLER'S L0OG . ( }EL 7 C LoG
HYDROLOGY - FREA T 11311712
l HYDROLOGY BY: . 2. DATE so/&//°
l C_ WATER LEVE
ENTERED: 4o « ATE/0/ 7 [73¢$ DEPTH TO FT DATE_ / /[ __
DEPTRE TO § ATE__/_/__ DEPTH TO | FT DATE_/_ /
DEPTE TO ¢ ATE_/ _/__ DEPTH TO . _FT DATE /_ /[ _
DEPTH TO S* ATE_/__/__ DEPTH TO } __FT DATE _/_ /__
H DEPTH TO ¢ ATE__/__/__ DEPTH . _FTDATE_/_/__
DEPTH TO ¢ ATE_/_/__ DEPTH TO R§t. . FTDATE / /_
DEPTH TO ¢ ATE_/_/__ DEPTH TO FT DATE_ / /[
DEPTH TO ¢ ATE_/_/__ DEPTH TO § _FT DATE_/_/__
DEPTH TO € ATE_/_/__ DEPTH TO § FT DATE_/ / _
DEPTH TO ¢ ATE_/_/__ DEPTH TO FT DATE_/_/_
DEPTH TO € ATE_ /_/__ DEPTH TO FT DATE_ / [/ _

rev:84042°

.- form: well record hy¢




° °

TRIBAL WELL REC. & & 37/2

- - -

STRUCTURE  FIL® ~ _..ec 0CT 8%
WELL NO [/]g]r]-]S]s]a] ] ] ) ] ] STARTED @ leg/c’s? COMPLETED /o] ¥¥<¥

ELEVATION | ]ZlZ]<]s] FT DEPTH [ j/121€)8) FT  DEPTH MEASURED /o/9 [/553

DEPTH IS (UYMEASURED ( )ESTIMATED ( )REPORTED  WELL DIA. [ 19].1oldl IN

1 CASING DIA [ J7].]ole] FROM[ 1 1 14]2]FT TO[ 1710k 1e)FT MATL[s]7TI<]
2 CASING DIA [ ] J.1 J.] FROM[ ] J T T JPT TO[ ] ] 1 1 JFT MATL] ] ] ]

[ RIS

3CASINGDIA] J 1.1 ) ) FROM[ 11 ] J JPTTO[ 1 1 J 1 JFT MATL] ] 1 ]
& CASING DIA T J J.7 1] FROM[ J J 1 J JFTTO[ 1 J 1 ] JFT MATL] ] ] ]

casing matl codes bras=brass cop=copper evd=everdur irn=iron mon=monel
pls=plastic stl=steel sst=stainless steel

1 CASING PERFORATED FROM { ] 1417]SIFT TO] 171/]217]FT OPENING TYPE [P]

2 CASING PERFORATED FROM | 171717]0]FT TO[ 1/1]2]OJ3]FT OPENING TYPE | #]
3 CASING PERFORATED FROM [ ]/]2]2e]FT TO[ 17]2]7]0)JFT OPENING TYPE [P]
4 CASING PERFORATED FROM [ ] 1 | J JFT TO[ ] 1 ] 1 JFT OPENING TYPE [ |

5 CASING PERFORATED FROM [ ] 1 ] ] JFT TO[ J ] ] ] JFT OPENING TYPE [ ]
opening codes: f=fractured rock, l=louvered or shutter-type screen,
m=mesh screen, p=perforated,porous,slotted casing, r=wire-wound screen
s=gcreen, type unknown, t=sand point, w=walled or shored, x=open hole

- z=other .
DATE WELL TURNED OVER TO TRIBE: [/ /[

FUNDED BY: [71R]/]&1£] ] ] 1 CONTRACTOR: [r1R)/)&1£] 1 17 1 1 3 1 11

SITE IMPROVEMENTS TYPE OF LIFT ENERGY SOURCE
- WINDMILL ( YAL AIRLIPT ( YEM ELECTRIC MOTOR
~ ¢/)WP WATERING POINT (YPS PISTON { )DE DIESEL ENGINE
~ (VTA TANK ( )TU TURBINE ( YHA HAND
(g}(u&wt WATER LINE ( )MT MULTIPLE ( )YGS GAS ENGINE
(VTR TROUGH TURBINE { JLP LP GAS ENGINE
( )CS CISTERN ( )CN CENTRIFUGAL ( )NG NATURAL GAS ENGINE
( YHP HAND PUMP ( YMC MULTIPLE (LrWM WINDMILL
( )NO NONE CENTRIFUGAL ( )SO SOLAR
( )BU BUCKET

( )SU SUBMERSIBLE

poMp HP [ 1 11 ] ON SITE STORAGE CAPACITY [ ]2]7]4]je]ld GAL

STRUCTURE DATA SOURCE: [ 1 11 J 13V 1 VT 11111111131 71171

o -

STRUCTURE FILE COMPLETED BY: A7- 2 - DATE /0] & ksex
rev:840426 form: well record str
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€ OR -

PERTINENT

COMMENTS: () 22,844 feeZ oz cacstes Lo . .

el .{zcé.é'l;»_tgfe_zm&ér*: o fele o

}ﬁw;pvz :'»éL- /4_@21-234;5/ W[/béf ENTERED OCT-9-3486
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WELL RECORD
l Water Wel ERVIRR T e et
Navajo Tri} —_
Window E WELL S S L
I Quad. No.___ 119 Miles west____ 12.65 Miles south ___3.95
1l mile West of~Haystack Mountaim; NE, SW, Sec. 14, T13N, R1lW
] Location N.M.P .M,
Began well September 26, 1969 Finished well _ October 9, 1969
l Diameter of well 9" Depth of well 1268
Static water level 362° Drawdown ___None Recovery
. Quantity of water on test run: bailer: pump: 18 G. P. M. Tested for 6 hours
Kind of casing.. T & C Sizes and length. 7" _x 1270
m Perforation: See Casing Tally
i Screen kind_ Length Mesh
Contractor __THE NAVAJO TRIBE Address __Window Rock, Arizona
Driller: Bob Yazzie, Jim Sam
DEPTH LOG
From To Formatioo Acquifer Remarks
0 22 Top_soil brown to red - soft
22 30 White sandstone| - soft
30 42 Red sandstone -| soft
42 =1¢) White €6 red Sapd & lime streakl - Hard
50 206 Red s blue shale & lime spot - isoft
206 280 Red shale - SOfE
280 715 Red & purple_shale - soft
715 760 Red shale - hargd
760 765 Brown & blue lime stone - very |lhard
765 888 Red shale - sofft
888 932 Red shale & lime streak - hard
932 1000 Fine grained whlite sandstone, blue & purple shale - soit
1000 1013 White clay and fine grained whijteé sandstone - SoOrt
1013 1050 Grey to white sandstone & silt stone = soft
1050 1080 Blue shale, silty sandstone & grey limestone - hard
1080 1098 Purple red shale & white sandstoné - hard
1098 1119 Fine grained whiite sandstone & blue to white clay
11189 1260 Grey lime stone| & fine reddish gandstornié - hnard
Remarks:
sp
Teta Calcium Magnesium Sodium Chiorides Sulfates Carbonates PH. co
Salts Ca. Mg. Na. CL SO HCO 3
4 3
Excellent Good Fair Poor Doubtful Not suitable for domestie, livestock use

NTRD. a1
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WELL R:
Page 2 of 2 Pages
Well No. 16T-552
Quad. No. 119 Miles west 12.65 Miles south 9.95

Location: 1 mile West of Haystack Mountain; NE, SW, Sec. 14, T13N,
R1IIW, N.M.P.M,

M E B EEN

LOG

DEPTH

FROM TO FORMATION REMARKS
_1260 1268 Purple shale - soft '

o <

REMARKS : Tost circnlation 940' o 944"
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OPTIONMAL FORM e e s :
» JULY 1879 x0T ¢ parm ’
SSA FPNR (61 €T h s v 5

UNITED & "~ f=7 b 45 %

Mem Fdiieet

Ejars . ' . ;
o Hydrolug.. . DATE: August 16, 1t
Water and Sanitation, Navajo Tribe
FROM : Field Engineer

Crownpoint Service Unit
SUBJECT: Windmill 16T-552

As per our visit to the Haystack project area, July 13, 1976 and our
discussion of the same date concerning the possible use of the subject
windmill, please supply this office with any information you have on
this well such as total depth, screened depth, static water level,

- test pumping data and drillers leg.
Preliminary results of the chemical analysis for the subject well
follows
Baron 1.02 mg/1
Fe 0.28 ©
Ca 2.00 "
Mg Trace
Na 190.82 mg/1
K 2.7 mg/l
P 0.0218 mg/1
HCO3 165.92 mg/l
CO3 76.80 mg/1
c1 26.59 mg/l
T 0.89 mg/1
Total F 0.4998 mg/1
EC 850 micromhos/cm
pH 9.1

Based upon this data and the analyses remaining, it appears that test
pumping of this well msy be feagible.

Your prompt attention to this matter will be appreciated.

o) FOL S PP srne

Rolert Mayers,
Field Engineer

- RM/ejb

cc: File/chron

Bsy U.S. Savings Bonds Regularly on the Payroll Savings Plan

so18-110
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- /67-552

T11 W, R13 N, Section 14, SWh of NW¢ N MPNM Sept. 22, 1969

A well drilled at this location would start at approximately 6900 feet
elevation, and be situated about a mile west of Haystack Mountain,
This well will be identical to the well just completed in T 13 N,

R 10 W, Section 20, SWi, 16T-551, with the following exceptions: The
new well will not encounter a surface basalt flow and, the new well
may begin slightly higher in the section with some Wingate sandstone
present.

The quality and quantity of the water will be the same as found in
16T-551,

The anticipated geologic section is as follows:

Formation Depth (ft.) Description
Wingate Sandstone 0 - 50 Sandstone, brown to
reddish
Chinle Formation Siltstone, limy; pale
Upper Member S0 - 240 bluish-gray or olive
gray to dark greenish-
gray
240 - 390 Siltstone; reddish brown
Correc Sandstone 3andstone; pale-grayish-
Member 390 = L65 red with rome gray to
pale-brown pebble conglom-
erate
Middle Member L465 - 865 Siltstone; reddish-brown
Sonsela Sandstcone 865 - 1165 Sandstone, conglomerate;

white, pale-yellowish-
brown, yellow, and brown

W. L. Werrell
Hydrologist
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Q ABANDOMED ho
oy ‘_’ - k)‘/ ”-soao: &.Q'd. ¢
TRIBA: -T. 2F¥CORD 6mgs‘“’(b'
"L 0C ~ E gyrerep OCT
TRIBAL WELL NO 7/J{ITTI-1S181E] 11 1 11 PWSID WIMISIAolol2]siy]
WELL NAME/OTHER NO [MAJY]S]TIATCIK] JRIJRIALL]. JWAITIER]). SIAAL) 71
wELL .,
WELL TYPE WELL STATUS WELL USE
(MARK ONF ONLY) (MARK ONE ONLY) (MARK ONE ONLY)
(VfWW WATER WELL ( JACT ACTIVE 7 (UbOM DOMESTIC
( )WA ARTESIAN WELL ( YINA INACTIVE ' (“YAGR AGRICULT.
( )WS SPRING ( YABA ABANDONED LIVESTOCK
( )Ow OBSERVATION WELL ( )IND INDUSTRIAL
( )GS GAS WELL MINING
( )OP OIL PRODUCTIONK | ( YREC RECREATION
( MW MINERAL WELL ( )MUN MUNICIPAL
{ )OTH OTHER

QUAD No [717141 MILES WEST [7]01.1415] MILES SOUTH [ 141.1810]
NEJSE sw Nw/NE SF sw@WIRDSE sV Ww [7]18) 1T17131.10¥ [Ri7Igl-1201H)

0].12
~ 10 acre 40 acre = 160 acre SECT. TOWNSHIP RANGE

R e i

- e S de -

TIJT 3 TI1 1717171 LATITODE[3]S)2]1 14J3] LONGITUDE[7]6]7]5]€]212]

- - - ———————— - - -

" OPERATOR[Z]R17 181£] lol£)m)_ ] USGS WATERSHED CODE] § 1 1 1 1 111711 1

STATE: ( )AZ ARIZONA (vfkﬂ NEW MEXICO ( )UT UTAR ( )CO COLORADC
COUNTY :( )AP APACHE ( VWFK MCKINLEY ( )SJ SAK JUAX ( )Hi MONTEZUMA
( INA NAVAJO ( VL VALENCIA ( )XA KANE ( JLP LA PLATA

{ YCO COCNINO  ( )BL BERNALLILLO
( )SD SANDOVAL
( ,)SO SOCORRO GRAZING DISTRICT [/]é]
( YRA RIO ARRIBA
( )SA SAN JUAX

CHAPTER NAME _ BACA CHAPTER CODE [8]4]c]4]

- —— e A et

LOCATION DATA SOURCE: [7)/ls1&1€) 1714181 18] lsirlowvle] JeiT)-161 1 ]

LOCATION FILE COMPLETED BY: pRased ¢t Zoonsa  DATE £o [ 3 [/95%

FIELD CEECKED BY: [ 1 71 1111 3 )31 31]]) DATE _/_[/__

rev:840425 form:wvell record loc
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L 3 "ERED OCT ¢ '186%
Y RIBAL ®:-1' rrc: 31;3
__‘ H'QX PR (. T See Pemarles -
WELL NO unﬁngjg-- USGS AQUIFER CODE [ ] J J 1] 1711

THICKNESS [ ] ] JFT NOMINAL YIELD [ | 7 J JGPM YIELD MEASURED _ / /[

( )BAILER ( )PUMP TEST € | | 14]0]JGPM FOR] 12]4].]c]ROURS DATE _ / /|
DRAWDOWN [ ] ] J919]FT OBSERVATION WELL DATA AVAILABLE ( )YES (L0

HCRIZ CCNDUCTIVITY[ ] ] ].] ] ] JFT/DAY SPECIFIC CAPACITY[ ].] ] JGPM/FT

- - a———

VERT. CONDUCTIVITY[ } ) J.] i ] FT/pAY STORAGE COEF [.] 1 1 1111}

-t L -

INDICATE ADDITIONAL PUMPING TEST DATA AVAILABLE AS HARD COPY:
( )Y ( )N MULTIPLE RATE DRAWDOWN PUMPING TEST

( )Y ( )N SINGLE RATE DRAWDOWN PUMPING TEST

( )Y ( )N MULTIPLE RATE DRAWDOWN/RECOVERY TEST

( )Y ( )N RECOVERY TEST

LOGS AVAILABLE: (VDL DRILLER'S LOG (V{EL ELECTRIC LOG

HYDROLOGY DATA SOURCE: [/JMsT V1 1113 V1313137117173 3J111

HYDROLOGY FILE COMPLETED BY: M. 2+ DATE /Zo/3 /1984

- . o ——— -~

-—--- - —— - o — p—— —

JHt
ENT OCT 61386

DEPTE TO SWL_ 42  FT DATE( //£ //976 DEPTH TO SWL FT DATE_ /_ [/
| Aéi (%) DEPTH TO SWL_Sg#® FT DATE '/_/__ DEPTH TO SWL FI DATE__/_/
DEPTH TO SWL FT DATE_/_ /__ DEPTH TO SWL FT DATE_ / _/__
DEPTH TO SWL FT DATE_/__/__ DEPTH TO SWL FI DATE__/_/__
DEPTH TO SWL FT DATE__/__/__ DEPTH TO SWL FT DATE__/_/
DEPTH TC SWL FI DATE_/__/__ DEPTH TO SWL FT DATE_/_/__
DEPTH TO SWL FT DATE_/__/__ DEPTH TO SWL FT DATE_ /_/
DEPTH TO SWL FT DATE_/__/__ DEPTH TO SWL FI DATE /[ __
DEPTH TO SWL FT DATE_/__/ _ DEPTH TO SWL FT DATE_ /_ [/ __
DEPTH TO SWL FI DATE_/ /  DEPTH TO SWL _FT DATE_/ [/ _
DEPTH TO SWL FT DATE _/__/ _ DEPTH TO SWL FT DATE_ / [/ _
rev:840427 form: well record hyd
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RIBAL ¥WELL RECOGRD -
STRUCTURE FiIL: "

ay ERr PR -~

. 11111 j STARTED sof 3of7¢7§ COMPL<:v 41 ") %
ELEVATION [ J 1 1 ) ] FT DEPIE m FI  DEPTH MEASURED _£/22//724

DEPTH 18 c/{_qmsuxzn ( )ESTIMATED ( )REPORTED  WELL DIA. [r]o).]¢]2] IN
] CASING DIA [ 12).]€R-] FROM[ ] ] 1A OJFT TO[ J/ISISISIFT MATL{s]TIL])

|
|
E 2 CASING DPIA ] 1 ). ) ) FROM[ ] } 1) JFTTO] ] ] ] ] JFT MATL] ] ] ]

3CASINGDIA [ J J.7 7] FrROM[ J Y J ) JFTTO[ 3 J J 1 JFT MATL] 1 1
& CASING DIA [ 1 3.7 )1 ) FROM[ J 17 ] JFT TO[ J 1 1 1 JFT MATL] ] ] ]

casing matl codes brs=brass cop=copper evd=everdur irn=iron mon=monel
pls=plastic stl=steel sst=stainless steel

i {1 CASING PERFORATED FROY | 1714]0]o)FT TO[ }714)2]1 JFT OPENING TYPE [P]

2 CASING PERFORATED FROM [ 1/]4]3]2)FT TO] }/)4)9])S]FT OPENING TYPE [p] -

3

¢

~

Y

g 3 CASING PERFORATED FROM [ 17]510]S)FT TO[ ]/1S)S1€E]FT OPENING TYPE [A]
<

4 CASING PERFORATED FROM | J ] ] ] JFTTO[ ] ] ] ] JFT OPENING TYPE [ }
5 CASING PERFORATED FROM [ 1 1 ] 1 JFT TO] 1 1 ] 1 JFT OPENING TYPE | ]

opening codes: f=fractured rock, l=louvered or shutter-type screen,
g m=mesh screen, p=perforated,porous,siotted casing, r=wire-wound screen
i s=screen,type unknown, t=sand point, &=xalled or shored, x=open hole

z=other
DATE WELL TUFNED OVER TO TRIBE: _ / [/

FUNDED BY: f/1#]S] J 1 1 ] ] CONTRACTOR: jriRizJ&lgl 111131111 )

SITE IMPROVEMENTS TYPE OF LIFT ENERGY SOURCE
( )W¥ WINDMILL { )AL AIRLIFT ( )E¥ ELECTRIC MOTOR
( )WP WATERING POINT ( )PS PISTON ( )DE DIESEL ENGINE
( YTA TANK { )TU TURBINE ( YHA HAND
( )VL WATER LINE { )MT MULTIPLE ( )GS GAS ENGINE
( )TR TROUGE TURBINE ( YLP LP GAS EXNGINE
( )CS CISTER! ( )CN CENTRIFUGAL { NG NATURAL GAS ENGINE
( YJHP HAND PLMP ( YMC MULTIPLE ( YWY WINDMILL
( )NO NONE CENTRIFUGAL { )SO SOLAR
( )BU BUCKET

( )SU SUBMERSIBLE

PUMP HP [ ] J ] ] ON SITE STORAGE CAPACITY [ 1 ] J ] ] ] GAL

STRUCTURE DATA SOURCE:  [rj@i/])8lel 1 111111311311 111111131

STRUCTURE FILE COMPLETED BY: m.2 - DATE /of 3 [/9<

rev:E8L0426 form: well recoréd str
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v+ 2 L WELL RECORYD

2 .06 FILE
N rRoSRLVEL. v D LB TITLY oAt fosor TR/
m WELE RAME. . ... ¢, 314 v T I 1111311111131 113711 4.

TYPE OF LOG [G]almim)a) 1R)Aly) 1 1S]P) JRI2}s1 117 viririy} 11 1)
®EJSE _sw wu/NE SE sw ORD sE sw s [718] 700 [RI71oL.1ob4

10 acre 40 acre 160 acre SECT. TOWNSHIP RANGE

Fr-/w [ 1131131313133 733117) ¥Fr-N/s{ 3373373133133 173]
UTM COORDINATES: X(east)] 1 ] 1 ] 1] Y(north)[ J 1 3 3 1 ] 1 ZONE[ ] ]

P

STATE: ( )AZ ARIZONA (")/NM NEW MEXICO ( )YUT UTAH ( )CO COLORADO
COUNTY:( )AP APACHE (‘/)ﬁx MCKINLEY ( )SJ SAN JUAN ( )MT MONTEZUMA
( JNA NAVAJO ( )VL VALENCIA ( )JRA KANE ( DLP LA PLATA

( )CO COCNINO ( )BL BERNALLILLO
( )SD SANDOVAL

( )SO SOCORRO DEPTH OF BOLE [ ]2)4]&jo] FT
( YRA RIO ARRIBA Mot leadll -—]7%——10 rr

( )SA SAN JUAN BIT SIZE/DIA. [/1d.])6]2] IN ’
©0G FILE COMPLETED BY: M- DATE /o) & [/72<
ARAARIIRRKRRRR AR R AR KRR I I ARRKR A RRAR IR IR KA R RI AR RKARAKRRRRKARR KRR
TRIBAL WELL RO [7]6)7)-]S]€)6] ] 17 ] ] DATE LOGGED [/12)/To]A/17]s]

WELL NAME/OTHER NO [ J J J J JJ )} 1333333333333 3313117])
TYPEOFLOG [£]A)c]r1PIE)A ) 111 ) 1331313133377 )33313111

SE SW jzﬁ/@sz SW NW/NE SE SW NW [/18] [T]1/121.lel] [R]}7]ol.1o)+]
10 acre 40 acre 160 acre SECT. TOWNSHIP RANGE

Fl-E/W ( 111 1113113131371 Fr-N/s {31313 3131137171731

UTM COORDINATES: X(east)[ 1 1 J 1 11 Y(north)[ ] 1 1117111 2oNE[ ] ]

STATE: ( )AZ ARIZONA (‘/)/NN NEW MEXICO ( )UT UTAH ( )CO COLORADO
COUNTY:( )AP APACHE ("{HK MCKINLEY ( )SJ SAN JUAN ( )MT MONTEZUMA
~ { )NA NAVAJO ( )VL VALENCIA ( )KA KANE ( JLP LA PLATA

( )CO COCNINO ( )BL BERNALLILLO
( )SD SANDOVAL

{ )SO SOCORRO DEPTH OF HOLE | 121?0]01 FT
( DRA RI10 ARRIBA  woie LOGCED / o Fr

( )SA SAN JUAN BIT SIZE/DIA. aA.1¢ IN
LOG FILE COMPLETED BY: /2.2 DATE /o] € VP8
rev:840820 form:well record log
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— WELL RECORD

2z 3 |lopment I
Ma.z)e Tnce
o % izona . vt 16T =686
xica
u Location
I Began well Finished wel J2nuary 05, 1976
Diameter of well __10-5/8 inch Depth of well @t ?
| Static water level 580 feet Drawdown ___Tione Recovery none
Quantity of water on test run: bailer: pump: 8.5 G. P. M. Tested for___12 hours
Kind of casing: T/C Sizes an &gt
Contractor _Ihg.tma.jg_lnjhe Acldress ___Hu:ununnj_ta_tjnn_mmn
“ Drillers: Jerry Barney Post Office Box 678
Steven Yazzie LOG Fort Defiance, Arizona
From To Foemstion Aoquifer ... Remsrks
n 0! 70! Surface Soil - Fine sand Soft
70' 110° Red and White sandstone with yellow gravels Soft
110' 120" Red and white sandstone Soft
120' 140’ Red, white and gray sandstone Soft
140’ 150° Red sandstone Soft
150 250 Pink to white sandstone Saft
250 260" Gray and light red sandstone Soft
260' 280" Lime stone Hard
280 290' White and red sandstone Soft
290" 455" Jrange sandstone Soft
455' 480" Orange and white sandstone Soft
480' 550! Orange sandstone Soft
550° 560' Orange shale Soft
560" 938! Orange white and brown shale with sandstonee Soft
938’ 1214° Red and blue sandsitone Hard
1214 1375° Clay Hard
1378 1420° Red+_brnnn_and_purple_shale_uiIiLxddIT_sandstoue_uard________
Remarks: Surface casing: 12% inch to 200 feet
s.p.
Teta Calcium Magnesium Sodium Chlorides Salfaces Carbonates P.H. co
Salts Ca. Mg. Ne. c SO HCO 3
4 3
Excellent Good Fair Poor Doubtful Not suitable for domestic, livestock use

* The hole was drilled up to 1718 feet.. The hole caved in up to
1686 cement plug was set from 1686 to 1555,

NTRO . 81t
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WELL RECORD

Ground Water Development Page 2 of 2 Pages
The Navajo Tribe

Window Rock, Arizona WELL NO. 167-586

Quad. No. 19 (SW%) Miles west 10.45 Miles south 9,80

Location: NW%, NEX%, Section 18.T13 N R 10W, Haystack, New Mexico

LO3
DEPTH
From To FORMATION REMARKS
_1420' 1489° Red shale with white and gray sandstone Hard
1489 1555" Red shale Soft
1555 1718’ Purple, Tight blue and red shale Hard
o , |
_ ]
u %
#' ,
F [
d | :
FI REMARKS :







HYDROLOGY OF AREA 62,

NORTHERN GREAT PLAINS AND
ROCKY MOUNTAIN COAL PROVINCES,
NEW MEXICO AND ARIZONA

BY
F.E. ROYBAL, J. G. WELLS, R. L. GOLD, AND J. V. FLAGER

U.S. GEOLOGICAL SURVEY

WATER-RESOURCES INVESTIGATIONS
OPEN-FILE REPORT 83-698

ALBUQUERQUE, EW MEXICO
APRIL, 7984




2.0 GENERAL FEATURES--Continued
2.4 Soils

Light-Colored Low Humus Soils Predominant

Soils vary with landscape and are different on flood plains, hillslopes, and
mountain slopes.

The soils of Area 62 are separated into 18 map-

units as described in figure 2.4-1. These map units
have been grouped into three broad categories classi-
fied largely with respect to climate, to topographic
setting, and to soil colors. The color of soil generally
relates to the amount of humus present with dark-
colored soils containing more humus than light-
colored soils. The three categories are described
below.

The “light colored soils of the cool plateau
region” {map units 1 to &) (fig. 2.4-2) are dominated
by Torriorthents and Haplargids groups. These soils
are dry and (or) salty. The soils principally are
derived from sandstone, shale, and limestone. Soils
of this category mainly are present on gently sloping
and undulating landscapes, but also on steeply slop-
ing and rolling ridges. The texture of this soil catego-
ry ranges from sandy loam to heavy clay loam.

The "moderately dark colored soils of the cool
plateau region” (map units 9 to 12) are dominated by
Argiustolls and Rockland groups. Soils are primarily
derived from volcanic rock and limestone. Soils of

this category are on steeply sloping mesa tops and
steep to very steep slopes and escarpments. These
soils generally have surface layers of stony loam, clay
loam, and fine sandy loam.

The "moderately dark and dark colored soils of
the cool to cold mountain region” (map units 13 to
18) are dominated by the Eutroboralfs group. Soils
are weathered from sandstone, shale, limestone, and
basalt. Generally, soils are deep on nearly level
valley areas. Soils are shallow on steep to very steep
mountain slopes. The soil texture ranges from loam
to clay. The soils in this category are located within
the zones of greatest precipitation and highest alti-
tude of Area 62.

More detailed information on the soil types
described in this report are available from reports by
Maker and others (1972, 1974, 1978). For the soils
scientist involved in planning for reclamation of
mined land, the report by the U.S. Department of
Agriculture (1979) might also be useful.
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Figure 2.4-1 General soil map.
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Figure 2.4-2 Light-colored soils (south of Gallup, New Mexico).

hills, escarpments

EXPLANATION
{ > ,greater than)
Map Soil depth Slope Altitude above sea
Symbot| M#p unit Topegraphle setting (inches) (percent) level (feet)
LIGHT COLORED SOILS OF THE COOL PLATEAU REGION
1 Badland-Torriorthents-Torrifluvents Hillstopes, ridges, fiood plain 0-60 0-60 5,500 to 6,000
2 Torrifluvents Ficod plain, alluvial fans >80 0-2 5,500 to 7,000
3 Rock outcrop-Torriorthents-Haplargids  Canyon walls, hilislopes, plains 0-40 1-70 5,800 to 7,500
4 Haplargids-Torripsamments-Torrifluvents Plains, stabilized dunes >60 0-8 5,500 to 7,500
5 Torriorthents-Rock outcrop Hillsiopes, escarpments 0-20 3-60 6,200 to 6,800
8 Camborthids-Torriorthents Plains, hillslopes 6-40 1-12 6,400 to 7,000
7 Haplargids-Torriorthents-Rock outcrop  Plains, hillsiopes, canyon walls 0-40 1-80 6,200 to 7,000
8 Haplargids Plains 15-60 1-20 6,400 to 7,900
MODERATELY DARK COLORED SOILS OF THE COOL PLATEAU REGION
9 Torrifluvents-Haplargids-Hapiustolls Fiood plain, plains, valley floors >80 0-3 6,200 to 7,400
10 Argiustollis-Haplustaifs-Rock outcrop Plains, hillslopes, escarpments 0-40 0-30 7,100 to 7,800
11 Rockland-Torriorthents-Argiustolis Hillsiopes, escarpments 0-20 2-75 7.000 to 7,500
12 | Lava rockland Rock, broken land surface - 2-10 7,000 to 7,500
MODERATELY DARK AND DARK COLORED SOILS OF THE COOL TQ COLD MOUNTAIN REGION
13 Rock outcrop-Haplustolis-Argiustolls Canyon walls, hillsiopes 0-20 570 6,000 to 7,500
14 Eutroboralfs-Argiborolls - Mountain slopes 10-40 5-40 7,500 to 8,500
15 Eutroboralfs-Ustorthents Mountain siopes 10-50 2-40 7,000 to 9,000
v Argiborolls-Cryoborolis-Ustorthents Mountain slopes 15-60 2-40 7,000 to 9,800
Cryoboralfs-Paleboralfs-Eutroboralfs Mountain siopes 20-60 10-75 8,500 to 11,300
Argiustolis-Rockiand Basait-capped mesas, lava flows, volcanic 0-40 0-75 7.000 to 8,500

2.0 GENERAL FEATURES--Continued
2.4 Soils




